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(57) Abstract 

An automated, continuous and random access analytical system, having apparatus and methodology capable of simultaneously 
performing multiple assays of liquid samples using different assay methodologies, and providing continuous and random access while 
pcrfomiing a plurality of different assays on the same or different samples during the same time period, is disclosed. A method is also 
disclosed of operating an automated conUnuous and random access analytical system capable of simultaneously effecting multiple assays 
of a plurality of Uquid samples wherein scheduling of various assays of the plurality of liquid samples is followed by creating a unit dose 
disposable and separately transfaring a first liquid sample and reagents to a reaction vessel without initiaUon of an assay reaction sequence, 
followed by physical transfer of the unit dose disposable to a processing wortcstation, whereby a mixnae of the unit dose disposaUe reagents 
and sample are achieved during incubation. The system is capable of performing more tiian one scheduled assay in any order, and assays 
where more dian such scheduled assays are presented. The automated, continuous and random access analytical system is also capable of 
analyzing the incubated reaction mixttnes indcpcndcndy and individuaUy by at least two assay procedures. 
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tz ;k;) fa! iC* :b ;u— b ;u±. 31 A -r ^ C t !c J: o r il 

uum\z\^i^m^^^^i^m.^mifimLfz^. umm 

:^^<i:is-'D^tz\t^iA(Dum^^v^i^nmt. >r:> 

-r^i:. Sfc;;1^1*Jl*. (5iS$tt. '^^^f < <t =t /c <t ?t 

•V V ;n — JU^ (i * -b ;u Ji ir iiiBi^iir) $ n :it 3t 
jit ^15 y ^ (i^ltl TP^^^S ^11^ :b - 

:*:^l^<i^lfty. SllSy firsts: LT. f#f>tvfrT-'5' ^ 
IS li L ^ /c I i EP ®1 L ^ L > I i -E- CD i25 :^ ^ 5 o 

— t? ;UT -b > 3f j ^ ^ g S i^iill^ ^ > y A 

u r 4- ^ ^ > ^'f ^ 3^— A r — Alc J: r ttf^ ^ n ^ 
^i^^;iss ce-C'vh) i&fia^'&o ^-r h^ut 



va.-g>^^Hfc». Steals, asiis 

^^^m\z^'^xK\<^^^hmmi2)\.—^)\.±\z^K^^ 
Mz^^^itm^^^>^^ (FPiA) $iissr^B§5. 

^ 5S« ic 5^^;-^ ^ t^fc ^ ^ ir FP I A^Qll;^ - a > 0) H 
L, SFc;#l§±T:FPIA$ij^i^gSiy7b<tT:bn^o ;^l^Tr. 

(z^ffliLr^i^^n^. f^i^xi^-'>a>(ii5]feLr, 

Air cfc or (MEIA) <D^ 

b;ur-b>:?'JT'^7-r'5)C:(t;!i<-e^ 
^MElAfflc7)^i/^^:^5i^;^,=^i^l0^lz. sfc;^s§/i<. fpia:^ 

— bJUralT'^lsl-CtT^ C^h^r^-So MEIA^^rr^l:^ 

t^i^-h— h 'J *y b;u±(DMEIA:b— h »J y\y(n^ 

h'J -v^X-v^iil-r^o V h«J «:;>:7Xli. MUP C^IS;^ 

Xl^^^<r>m'^tji^mz^r>Xl%i;^:^tL^. ;^L>T?. ME 
( A:^ — h 'J v>;!)<ME I AiaST -b, > 3^ 'J ICiiSj^tf) $ 
m\m^t<^tyix^^=b\zii- h 'J v*;u— biUA<lHl 
i£-r^o FPIASfoSSIcglLriJiB^L/zc^i^lC, MEIAS 

I*, iS^^'cf-r ixxj7^;^ir— '>a virfe^-fi/x^^lz 
J: or. ^ - hU v7t^-<-;UA^i=,^^1^§i§l:H4jllc 

-0<7)m>tf^^^8ttrr(DFPlAfcc}:l)JMEIA^Iffli?fiAt;o L 
A^L. :$:^B^(7)i>xi^A(cii. r:Oc^: ^ ^ ^ < Com>j: ^ 
^1fftim^iac?fiAC;ctA<r't^o 
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:^ IC t^t^t> •=> r . 'hM<X>^«f It A< plSglC 

-So 

A^^fflLrFPIA«l^i&||5fir€>li§J, F?\AUm^^-j<7\t 

cD^iiJli*. "tOT-r^-C h^:^<Dl5il*. ^>c*;t>*^:4^HtI«i 
MiilSl^ilK.^ hu— ^^*^t;o »^Lt>FPrA:7:t~^ 

-So Lfc/i<or. ie«lfi*lir(S7fe$:Kfc5fe«^, 

m^<Dy)\.-('f^^7.^^mLxy^:^^-j<?(Dmyf^i± 

xft m i& S 'MS Ci ftp ^ ^ <fc 5 1 c IS St $ n r L > ^ p 



MEiA(Dtg*i*. mmxmmi^\-tititzPk^^(Ditm\z 
j^-oxnm&m^Uiit^Hfzt^izm^r^^tftmim 

mr^:it\zJ;:^xmm.^^Ztt<X^^o tzt?Lit. 
S^MEIA^/clitf-^ K-< «:;^MEIA^I5JS-r ^1^. 

^mSMMUP^V h«J >v^Xir^ija-r^C<tfcJ:oT^ 
tlS$n€>o TJU:^U 3?;fX:7r^— tfl*. MUPa)^«'J 
>ir^fcc*:tJ^M5fe4->5^;i.'t7>Kij37xa> (4-M 
U) -^(7)tt]7K:^«lc^u^rM^«f^ffl^-r^o 4^MU<;)^£ 

SS<75^5t £aair'& <fe 5 ic^St $ tifcMEl Aife^r -tz > 
:?'Jin®it5fe3feJg^i::j:o-C. 3^:^367 r-CD 4 -MUPO^ 
3felCj;^^^;^fL-C?, «lflJi$*Lfr4-MU)!)<^ti3$tL-5. 
U>Xi:5t^:7^;u^<DvXi^Af*, tK^^ >3^A^ 
3?^;u^$tt/i3fe (;Bt:^=365) h'J y^XCTD^S 
|::^IR$-a-, 4-MU)5i^i^,)&a3$tLi»li3fe (3^^=448) 

^ptaTitf&^iC'&m^-a'^o FPiA5fe^r-b>::^g i:i5l 

miz. MEIA3feJ^vXi=-AI*/bM-Cfcy. pTHSS^^^'^i: 
l^o JK|5%<DEj!Ifi^tJ!»<^y-<3^-Klrcfcorel£iS$*L. 

S{£ffiLr, 4-MU®^fe<7)«l&^;)3IiK4ai^/)^«b^#fc7^- 
«kia^F-lcf#mWlciS^$tifcT;u:^»J7;fX:7r 

MEIAZ7;^— ^-v hi*. T;u^n^vv3 >MEiA^ah^;u 

4'CDm^^f#W(7)*^^aiW^^t;MEJAI^^y ^ ir cfc o 
riltT-r'5c.i:A<-C#'So SSfcia^l*, l^^4'i::S;'Sia>b^ 

mm^ts:^i^^m'^x-mzi^m^^xi^^xm.^<D7\^ 
a®«cfcy tS(f&:^^t^o z(Dj:o\z^mm<:^^<. 

»*<l^^»lr/|N$U><X>t?, IIJ£4ja5^»(75MEIA^;2-Cfilffl 
$HTt>^fS^^I*iat5i'l^l^^«tt^i::illL. I^^ln^ 

FPIAtl*m?^f MEIA/dTct'CDm^^fel^^^lcl*, ITFiHi 
a)^SlXT-:y::^3b<ig^i|-cfc^o mz^ UWimmz^^^ 

.fe^lnMEIA:^— h'J -i/vU^^n^^ hU •v<7X'^^33l 
-r'5Ct^r^oTJ£J^;1^4^7b^^>^^SI$t^^o h 'J -v 

':7X(*, C(D^(Ci^<t$^(7D5t^5t|j|giy;ffi<OPB^, iE5i 

^Mz.mlm^^^w^=i'\z^^7L ^ o . lEciicKM 

— tr ic l±y) c ^ tL ^ , 
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^l^s>m\z^tcxm'^mmp^vuWir^tzih<Da^^^4^ 

^^fi£^mA<3sy^$Hfcv;^^A^M2^Ye:^-:/ k 

^itLxmmmmv—>mzmmT^. t^o^kxvk 
^mA±\z^^)i^\fCy^^, 

-t;u4A<SB^ft«jic{giSfi«ncn^$nri^'&o ^^t'^-'v h 
7'i^^m.(D9!^myci—^7jkrtzi6\zi^:;i.^M.^m.<Dmf& 



32^SctO^SCc;^iS:^;u— t;u36i:^i::37P> hx> K:^ 
-iz;u28±lzisi ij {^it ^>tt-So aiE/^-v ^ b;u32 

IS ISI/ ^ 30 £ «^ L . Sfc;§» :b Ji^—t ;u36liSf&§ 
IS345^^-r^o =o(D3?p> hx> K:^;u— t;u, 1" 
^j:t>'^m:^ti -J 3^:b;u~-b;u28. li^l:^ tr;u 
32. SJo:§l§^;u— feju36$#t;:7D> hx> K^;u— 

z^-h *y tr;U28(i, Vacutainer (R)iflii$i|xm^^ 

L r i^dififc $ tif:90iS(nfli*:^ *v ^^-r -5 C 1 1)< 

x^. t^^^iLi.fzm'^^m^^ztt<x^^. ^±ll 

<Dm:U^umy<-j'>2Q^mx^ztt<x^^o sf5^i§ 

^'D^ hx> K:b;u— ti;u4ii. tr 
;U32 J: U:^!:*: ;u—b ;U28 $ e ift&*jUISE»J -r ^ ttf^^ 

^>:f/N-3-KB!isy^a38^:^-r*o ^^^SfS^^^^jcfc 
<DtzMzmnLi^lm^t^^^^H^o ^-jf-^ ></ts^fz 

5fc;:§SS34ti. J5j:E:SI§:b;u— tr;u36lcj:o-c. ^^itx 

42-^^i2l$H^ CmsS) o ^Xl^X. ^^T^^-iyaly 
42*<(21IeL. b;u46±>--3^«!|-r 

iZcfeor!Eift$tt, mzcD^^^fimmsoiz^-oxmit 
iSift ^fliar -5 tf>izH o<07^ ^ - cfc o r $ ti 

-So FPIA^-JlT:^. MEIA^ni-Ct, t- A ^Mlii&S 
tr;u46^-Cffiffl^H'5o 5&S:b;u— tr;u46(i, ^ 
•V ^ y ^ $ HJ®^ IcSfo L 15 g|^:*:<OFP I A 

^ SC2;Sl5343b^ q> i&lg IS^lSl -S) tz ibCOfP I A5ail^52 

fccfcuTPiA^tfiii^ >:7'54^#tro 5tas^;u— t;u6(i, 
f-tK.(i*36il(DSfc;:SIS34^f*^L, t;i.iES/)< 
S12. 5-r>^ (31.75cm) Trfe^o t? JM6 
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a)FPIA|iSIS+liJ5j;C^IS344><;)ai:*:i::^A3 

MEIAiftSTMt, M2(D^Hie-<^v h50^fi£ffiL-C. ^ 
— h'J -yi^Tt^-f— ;u*ju— fe^ui: t»»¥l^tl^♦i«J:b;^— 
-tr;^64±fca^ y {^tt i=>4xfcMEIA:^-> U 'V vGSirSJSS 

MEIA«aiS;l'&$+tfra*l±. M2(7)5^aie'<':; h 
50lzJ:o-CMEIA:^— h U v^eS-v^iM^tt-S, m2<D^ 

46±<3()SlS:SI&344»(DOx;ufBl-e^»L. ^iW^iU— b 
;u64J:(DMEIA:^—h'J *vv68-v^iUL. *y r^58-^ 

62cm) X'^^). RttJL-CI*m5-<>^X(±5.0-<l/^ 
(11.43cinXlil2. 7cni) TJjj^, 

tz>l.64lifci:^(«2fl<7:)MEIA±i— K'J ^vv^ 
68^^^L, ItSA<$^9. 5^ >^ (24.13cm) X^^o ^. 

ftii*;u-^r;i/64ii, m2<D^i£5i^;it§«am^;i,^, MUP 
ttiiSXT— V3 >72. MEIAgfei^XT^— v^a >70, MEIABE 
IS y ^374. MEIA:^— *v v^t±i.^62$#y>*$>^^ci:X 
7^-->3>PBl-CrMEIA^}-h'J -y vJes^^tfi-r-So 

07t^-<— ;u<i:. 5i-;i.^(ci5^m2<D7n<— ;ui:. MEIA^ 

r^^^tt. MfiU:^;u— b;u64(i^ti(c<fc-pr. cnf> 
(ons ^ n#:«iBgjc^^ u r Hff M<;5ESgaf^i^icii^ $ H ^ o 

MEIA*- h »j ^;68li. MEIA*- h'J 'Vi;68*ffl«j^ 

;u— fe;u64iri3I^J^t;:^— h 'J 'V':^;n-v/<590lr^^$ 
;h.'5o MEIA:^— h'J v68(Daifti2iyii. MElAiaaiy(75 

Q\t. m%i\<Df3—h') -y v68$*«8^i:^iU— b;u64-vi^ 
gl!j^l£l-<t':?r;b— h'J ^y v68CDKfS]c;D$di^;1c^ 

y3M^h>mm.yj{^\z^w^^. meia^-hu v68(035 

^Lli. ^diO'V K^:n^Lrl!lf^LMEIA:^-h'j-y v68 

^ ^isft :b ;u— b ;^64/)^ ^ » u m L r m^mm^mmoo 

(.msm) (^l-^irf-f vx^^62^i£ffl-r'5C<i:(Ccfc 
oT?T4otL^o fe;u64(i$ MEIA^ffi^l 

t— 5'f^-<X'<>^t70, MUPt — ^T^-f X^>-y-:/a — 
■?72, MEIA|3£ISiy^a74lr<fcoTSf^$H'&o MEIA:^- 



h'jv.v68l±, MEIAaaJ»j36<STLfca. *-h»J-yv? 
V X ^ 5» 62IC J: o ratt ^ li;u64A^ ^» IS y ^ $ 4x 

;u— -tr ;u 4 (Dflft V X T A J: 0^3^^^ V X X.(;)Sm(0 

^«kLtz^wi(DW-^m^m^r^ij(r)x^^o msmx 

(i*378ICcfcoriSy#ltt,H^t<7><!: LTn^^nrt^ 
li^/<'y':7:^;u— t:;u^-~-S»80^. IS^t(t(^:te82<i: 

ISf^itl^:ta86ii. r.o<7)i^fi«*;b— lr;i.. ■r^Jft?**^^^ 
■h-jy-h ;u— tr ;u28^d J: O'ISli/ *y ^ ^ ;u— t: ;u32cD^ 
^|J|lc<^tMJ^^6$t^'5o »y :/:^;i.--tr;u28fcJ;a'?l 

?Sy(i:te90fflirQ-5:tf-r K88A<ISit^bn^o ^ISI/^*y 
^*;u— ti;i.tt. □— K92i:ll5iy^i594t*<i)l 
Tt-So Sfc;§^a-^:bV K964,(^:ta^m98${a^r 

vXi^A2lc^-r^«»f^tt^li. »^>:f^;i<022^<7> 

(Hl^^ fc y 200 -7 -y :^<D7lc^kittE^ — ^ -e -5 o 

XT- -y -5^ l&J(»i/Ai=- AliTlBCD =t <7) $.iillt^ 

(2) XT^«y3^^— '$»fzaE^enttiL.^-'5'^f«jtsjs 

(4) /iv— A-b>-9-li. ^Xt^'v:/^— 

(5) x>a— -srii. J^l!i?!)<jELt^A^i:5A^^«IEr^ 

^IftO^y !::, x>=i — hA<^^$n. 
^— ^ )!i<IE L U /c C i: /)<^li£ ^ 4x ^ « 

v^XT^Av^-^^a^^D-b-yi^ (CPU) li, xt-v:^'^ 

ti-So vXiFA^Y^ p::>'D-t:'y+Mi, ^ifi^Sili^r-S 
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1^. ^Wit<^TLtzZt^i^:^^M.-^-C'?nya-tLV'^ 
(CPU) icaa-r-So '>XT^ATY^a::/a-tr->-»f (CP 

:^'&^LXiy7.^J^'7^ ^OZfa-^l^yV (CPU) <tiiit 

(CPU) iz^r>X}^mtsH^o r;^ 

=&ig«ilHl»4>a)Si|>!7(;)«tall«cj:oriii^$n-5o ma 

(1) 7.^^:jZfX:h-^7.7'vzf/^)[^7.xti:^tiz^ x 



l-^ci:i)(Ofi. xi^-y::f|gi!j^m/)^ X5=- -y ::^igiD7tf- K 
fflIcl^itJii.iHfc-o(7)=^:^^^<D-:^^z}iA$n/c^ 

cnr-fey. ;*;SP5^CD©gS'<>^;!jx^>A¥r'5C<i:A<r'^ 
^— ^l*=fc*)^A/. r:7;uxT-'y (4St?»ih-r 

X7^-y:^|gia(s]8S^Ao(Dmfia^Slfi^Mi:^^tro A 
oox^'y:/ffil!i{5i»ii. ^^Mi::rix^-y:^ffift7t?- 

K<r)[518&i:l^i:T'fe'5o 7SScOXi^«y^i?lj!}[H]gS(i, 

i3(D^—^<omwzm^ti^ztt:^i^x. ^mmzit 

^tzMzi^m^ti^. 1 vx^A^fcy i::— o<DS:^A 

mmmniy<H^:h^'simizr^<D\t..^Ht<. m:hx^t\ 

Kfflir $ tifc 3 4^.^ ^ (r tf A $ ttfr i: ^ t£ l+T- 

(51»f*. VMEiR.ffl;K-Klzm«^4x^. VMEHt^Tf^- K 
L, ^tz. vX^A^>r ^a^D-b y+^ (CPU) 

iJ'^.ly^ ^mmXr^^^ OiZt-^o ^WiCD^i^iZ. 

i^A^^':7a:^D-b'y^ (CPU) li. ®^>'d:x>=i— ^ 
h^^lc^^r-So •>x^A7^^n:/a-tr y-^^ 
I±;^L^-c, J^fD-r-Sxi^ y^^^— ^ ^i^il?^d:xi^-y ^lit 

'>XT^Av^':7Q3^a-t'y+h (CPU) x>=i- 
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7^AT>r^ p:/a-t*>+f- (CPU) i^cfcorx^— 

;Jiji^X'v;^5^AT-<^a::fa-fy-9- (CPU) (zj: 

aya-^-j-^ (CPU) it. h^^^f^mtr^fzi^iz- 

ocDT^-f ix^juAtli^Tt?— K(Of-v h^-b-y hrs» C 

^H-So mi±<D(£M(i, IIBga)iKff^>!)<. 36Vii-^U^;u 
izU:bJ:5\z36y^Wjm^\z^tK}r^:it{zJ:^X^t> 

LTfcy. ^hlMt^mi^i^Lmz^^) . m2<7)Sfc;#i& 
341*, FPiAISUiyfflcDiimfzfc^o t3;u46 

I*. m^u^f^^^z4^Tm^i^mfsiizi^^^(D9ikm^ 

^■e^^. SfC^S34<;>iSgi3J:o^^jiirjscr. «iS 
tr;U6±-rrS:*:$^36<iiUJi<OSiS§«34$— aic 

Zllb^— $rl02^^^, CHlzStUr. ^x2l5^';iRtt^ 

c <t ^ 55 y . m^^^iivyzstum^^-j'p^ot ^m^^z^ 

IS R ttlZ;!^ o fr ^ ;v -S? T > K f >ffili#^ia-C , 

tTffiSI/i<*^l3-<>^ (7.62cni) \zU^) . 
l^l1-l/2-<>^ (29.21cin) \zU ^ ^ o \zm\^ ^ :^ t 

m 1 (7)^i2l^;iMIJl 6 m 2 COl^iS5^;l^«50!i, ± 
i*fi«)?^d: V 5^ .fc a'lSS+ir ^> L ^ r S m I c M 



lBSfiiJ®l2HriFLtc3fp-::^T-A(algS110^:&-r^o c 

(D«EIBS@li. Rtt^-^100fcJ::l>*Ztt^-'5il02t«« 
PCB1 1 2^3 J: 1/ R ttn^- A -b >+M 1 4 <h CDiiSM^. $ j^f 

^<orfci>» ai/?3:fii^£SSit-^3>r;u^-:?iH2o 

t. »iSX7^-'>3>42<7)^i3l^ift*^ Sf5§SS»i2l3g 
f&W12{Z^':>X^m^^2A\zm-^^t\.Xl^^^<Dt L 
rjjt$4xTl^^. ^i2lT-A173(i. StoSSS^JU— b 

^i.36<35Sf£;§s^3fePoi*^t>li#tfirfey. ^iSXT— > 

a >42<rKsl^lZc*:orSCc;Sll^i2l55^g^l72fz0S^-r 
^i3lT-AIBiaffimi74lCci:y, ^iIT-A173^*y 
^7|&mi76Id:. ^iilT-A173$^aiX^— >3 >42lCdS 
Ay-r^<fc5lc^ift-r^o ^i^x^-'>a >42liI5ilc« 
178$:S-r^o S««T*^L/iJ5fc;§ll34' tt. 3?ai/h 
x> K*;U— b;U4±.lclSiyf:t(t^=>H'5^<7>i: LXTjk^ 

g|J172lci:or^3iT-A173lz^^f -So SP5#§I34' 

4;?i<S«;^»34* «^i2l5iegB172lcll^r'^€>cJ: ^ IC^iSI 
^ ;u— tr T — A 1 737i< c 0) ^ ^ ^ S ^ (iai?^i^> 

-e^^cfe5ic-r^^iii3g^3gftn2^^r^o J5cc;§i§34 

I*. fiC5§l&34*':7a>hx>K*;u— b;u4i:fii3i* 
b;u46i:CDFBl-e^i[|-r ^SCci^aix^— a >42lc 
<fc-DT^i5IX7^— va >±lzKa$tif-^<Oi: LT^^ 
nrt^-So ^32^;?.^— *>3 >42«i, JSIi|-r^SlC^«34 

b;U6;!)N»E,J38^it^^tllX7"— -^a > ^m^jk 

-"^mw^mmiz^^xmwi^ti. «s>si&«i5tts*5j: 

0lc3ittS U cfe o r 3t » $ tt -5 . 
(CPU) irJ:orl^lT$tt'5 h't^xTICctoTSiW 

-^fi, ^^^mf^f^7^m^'Mm\zm^m'i"r^:it 

{Z^-oX. X>yi;jL-^g<*/)<>i'^vX^A2<»^«l6<J 

\z^^^ztt<v^^Ji5\z'r^. yiy^i^zTji^yah 
zi ^ul^tRS ceffl-r iz<^ o T ^7=;Mb $ tLfc^^co 

1^. (P) . ^/c(i-tcDlfecO^^:^aD 
^SXy (R) . ^-h^) yi><Di9ti^ (W) , MUPq±t±l. 

(D) ta^x^i^o ztiihcommt-t^x. i^7.^M.ay 
g;^s^^$ffiLT^TtDn^o :H'^vx^A2CD^^^^LL^^ 
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0<7)Xt— V3 >-Ca5EIS?y (R) ^tzltfkf^ 
(W) ^/-clittdi (D) t<'n^ii\^o L3^)^L. 

(p) \tim^<DMm. rt^t^'^i^;i^sot-y3^tzum 

xsmmzm^^mm^^^mr^o zpiy^i^yjuzra \^Z3 
ioiii*5j:t/miiigiii. mm\z^^xm^r-<^^wit. 

"ea^T^Wi^m^iy^^^mf^^yr^LXl^^o ^^izmios^ 
(Rl) , m2(Di^i^7SWi (P2) . mz<DWt^^)7SWl <R 
WKDi^—'^lyXlttzt^it. -rt^XUL< IstB^-r-SFPIA 
(75:^;i.^ift (PI) (P2) (W) 

qtaisift (D) t. m^^)7^m (r) ts^t;m2<D.=s 

^i^— V 3 >x^vi— ;Ki. m^2mts<^lsm^m\z 
TikLtzT^Wirdiay^ >^ j.^— •> 3 >^KizM^-r ^ ^lO) 

(NIP) 'i;^^-r v3 >«aPBiA<3S<fcr'#^ 

B#Pb1C0:^^. f ^jrt^^-O^ix^— >3 >St ^^t;o 

SSHb-r-S/itfJlCX^trv^iL— >^3.'<— •>3 
>^Pb1 (NIP) (z^jQ^. ^'5t^(i^^^^>^^-^-•>^ 
>^fa1 3^ U C i: /)<T' ^ ^^PbIcT):^ $ £#t;a ^#1:: 

3>^fa1 (NIP) li, (P) <!: 1^55 ,^1)3 

(R) tCT^rBlC^^B^fal^^mT-So m^^J'T^m (R) A<J: 



m(Dn(r>^^x7iktstitz^m<D3:^tzif^mt^z.t 

nfcB#PBl<Dg*fi(tS:i:-r^C<ttr'^-&o Lfr/)<o 

r. x^vi— ^fi. B#PB^Ti/j^c>B#rBiT2*-e(D-r 
^-v^s^^Brai^iEik^i+r. •>x^A2Ji-ei5iiS-r'5) 

vi— ;u^aRlj*<^rB"llcg|Lr^$H■cl^i»o c4xh)Co^ 
Mtjii. ^:y^zL^-zy3>mN\izmmr^m^tj:y^Wi^^ 

-'r>7.t^m^U7SWii^-'r>P^itd^Ltzt<DX^ 
-So ^fl« (1) I*. -o<DjSi!)3?><«8ka>>r>^j.^-v 
3>^PBi^g^$&r^^c:<t^li^-r^t<D-e^^o 
rzm{*Ml:il*. m^<0^}^f^Wi (PI) I*. iE5Sy?S»!l 
(R) *#t;mi <75-<>^JL 3 >«Pb1 (IPI) 
i:. m2(7D5^;iiSiJ!l (P2) ^tr 5 C <t ^^t;m 2 <D>r > 
^i^-i>3>«flPBT (IP2) LA^L. C<D 

.a^l«^Bi$H?^d:t^ mw\ (2) S#ffS-r'5<t5^*^^<i:5 

>3>^PB^-ef^l^■r-5c:tlir'#?^^:l^o tzt?L 

it. -E-tL^n. m 1 cD5i';-tjSij[i (PI) ts^ismjfsL^jmm 

^PbI (IPI) n^lf (IP2) ■em2(D5i';ijStll (P2) 
^5^:, ^>XA<ft|^|c/a:^o ^lU (3) ^# 

r. (P) \z^^xm^^tLtz-( 

alyMfSl (IP) ^IdT^-t^-Smi (Rl) t 

it^^s^). m2(DBiytsL^)m9h (R2) it-o^jL^—i^s 

{#fiim2</)iiisiyjssii$^5aic-r^o -^-^.tanf r^co 
Y>^i'<— v3>j j§ifti«^Br$tt?:jt^o (4) 

^^m^^ti^t^^x5\z. mi(7)^>^jL-<— '>3> 

(PI) 'pmi(Dm^^)^Wi (Rl) j^cfif. ccoc^^^cf rfii 

V3 :xj |g2CD^;iSifi (P2) *3 

cfcu:m2(DBiasyjtift (R2) ^$<i3iiti-r^mi<D-<>^a. 
K-vav^PBi (IP) J:y%I^Ilc^Tt^tu^3{l^^y. :f>^E 
r ^ ^ >^ ^ V 3 >««rB^(75$iiiiij ^ s It < r ^ 

VStftli^^^ti-Sib^ (5) I*. -r>^iL><— > 

3 viBPBiiZcfcoT^ii^ti^n/rjsiii^. m2<D>r>^^^ 

-V3 >««PBllCcfc-:)r$il*^J$a/c 1 M(Dmmm<D7^W}J:^ 

P^mz. (5) lc5ir^^#^coi^^#rat- ^^^A^ 
-Scfc^ir. ^i'JiSift (P2) ^5c*:U'i^9Xy;*Si!i (R2) (i, 

m2<7)>r '>3 >^FbT (IP2) <r)fcar)icstMc 
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mi o^SW^yslft (Rl) izijmi^t^titJii^ayvB^r^ 

V 3 > wrao^fjj^ $ sit €><te(D - ocD^siarBi 

l>o $^i:::^«:Wfcii, ^^lSm2<D^li7^Wi (P 
1) (P2) li. SSlSiyj^ia (R) ^$il^^L^^i:t>-< 

>»Pb1 (IP) (75$ij*t}^Sit€>p aasyS 

H) (R) I*. m^(opmi^ifr. ftfecD-ocD^swiir^ 

(PI) tm2(D5^;iiSa (P2) i:<DrB^!ztTt:>?:*:ittLli>Ji: 

^mrht^ ^i^T^m^ (p) irga-r-^^^-f s>'5f:/a h 
=i;u/»<jF$tiri^'5, co^H^^cD^JiSift (P) li. - 

t ^^t;5^#f'>X^A2<OHO<D'^aS^^:>^<tr^MEIA 

(P) l±. ^;'ii§50;?)<iI<D5i';iSliia>?^^fei^a$i»^L 
?^j:itHf^>^f'i^d:t^i:T3^U >!r— ^^3 >v:7 h 't? x 7 ;!)<^l 

ift (p) (i';^^$n^cfL^c<i:^ftiori^'5)^^. itr^^;^ 
atT^^ttir^t-r-s^aE^Sft (P) a>i5i£$Bajfe-r^v';^ 

:^ ;u— b ;U46Jt X*^,^S50A<JS[Cj;^S34${$fflT? 
3l::':f^HniC^Sflr'5ftPBl<DS$lz5^lCr'5B#PBlT2lCfg 

l^o B$Pb1T2T', ^i-J^SSOIi. SJ<;§S34/)Nq,(7:>;Tc<*(?>«& 

;u— tr^u64lcS5i|-r^J:5lc^lft-r'5a lr;u 

(±. 5i^;i^507b<SJ^§tS34A^»^;l^^$:$!lft?lt'^CDIc£.^ 
>tCB#rBT<i:, i^}^^SW-'^-h)\.-^M%ir^c^nix^(r>{z 

-ti;U64Ji-Ci5i^^;±l§50A<:^- h 'J v68^ {$ffl-C # ^ 

<t 9 \zu^m\zt^mr^^r^(D^ $ s^^etravsic^^ 

-r-^o 8#rBlT3T'. tr;u64(i. 50|-||^i| 

fccfct/Sli. -5-n-?nB#PBlT4fc<fcl/T5l::f6±L. 
'fe;U46. 64;?)<tli'^]^^;$;Sifi (P) y:> ^J^^^ t ^ 
<t^^}. '^\z1^<y^f^-(:^m-(:^^^=)\zU^^f^'^m. 



ftrBlT5^-e<D^;l^FBl3!)<^7-r^o :«';i^rBl05^. ^PbI 
T6-C:|fr*;*-9--< <7 ;uA<^7f -5 C ^ cfc o T 

(P) iz,i:or, mzm^r-<^^7^mt^'i^^ 

^i^\.^t^Eot^\z^^'rho 

^iS«flPBl^^«gL, 5i'«fvx^A2A<S:^;i--:/*:/ hip 

ir$ii PB^n/r^i-^ffissiam-r -61991^ 1 ^3oaic^iia$ 

ttfc»:*H^H^I^tlig@M410645-^T'g^ii^$Hfc:^P hzi}\.U 
^<D rsSj :>'a h3;ui:liE»|-r'<#-Cfc'&o 

(1) x^ri^a.— 7l^, Slri^a)^^,=S»i:. fzt^itS, 
lJ;SIS34<7>S«jSlfi*5J:l/lSl^LJg«-^:^-T- hU 'vv68 
<D^S,^5!l fc^ J: a'lS^ L fSaiJ ?^cf <h'(7) S ^ i> X A ^511) ^ 

mt<mt^^(Dm(ou»(Dmw}tm^i.tj:i^^o\zr^o 

(2) ^^::^p ha;KO/<^>— ^rt(nsiDl3X>rv^i 
-•J >':>'$HfciitTB^PBi^tj;^|tr(-^tsgi;'§ii,^i5^^u 

^3SA<^itr^«fPBl(D:g$^S/h{BlCffl3^v7.i^A 

mmr^fcifyizmmt^H^mffimvi'r^. :»5iX7^- 

V3 >(DSt,jft^lzS;!)>H>5^:$:26li. vX^A2±-e 

^r-<x(DnMi. t3im<D^mzra h=i)vxm^^t\^fz 
{ii^mt^mr^izmmv^^ji^izf^^v. um^imm^ 
ixtiii\ m.^^(D^(oum<07SW\f3<. ^X(Dum<D7s»iz 

!$!,^^U^ri\iz'^^^i^m[^Xl^^t^it. 3-Cly^<r):'^ 
OJt^X hC04l<iai*S^$tti), vX^A2cO^S:*:ipiia$I 

ly<f7^Wlt^^3^'^t^ibS'A'^^X(r>2^(Dm^iZt^ 
if^. 20«?A^/)^'&^;i;i&S& (P) ^^'i=r\^U\-r^ltUi^ 

b^tPbT t , 'sagicof^iia^i^jsg-r ^coiz/^:^s;ifB#PBi t 
mzm^^^5\zf^mm^^mitr^ztxh^o u» 

{z&tn07.^\yzL-)\^^^mit-r^o x>!rv3.— ^liPir 
sa)PaiR5-e« =&'S®c:t(D;j^<Df^mPBifsa^iS'<^o 
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"rVzL—^it. mm-t^^^iz^^^^fz^f^^mr^ 

'T^xcDun^fimm'^i^Tr^^xmmr^o 
m7SWi\z'm^)i2,t.-^mt)<mmt^H^o zcD^mtz^n 

^26 ifuvit rx^«vh^f:^j ti^.s;) ^fg^n-r-s, 

MzML^izmm^ti^m:^X'^^^ z<Dm:$^26mm/<^ 

^mi.x't<Dr-<x<Dumimm-r^o m^^m±r^ 
tzibiz. 9i}^mf^m^(Dum<D7^vif3m^tz7.^i>^-*) 
xf^^^^X'. umzmr^m:$^<Dmmitm^^tits 
IK 

(D^r^{Z^ ZCD^O^Ji^^vZflzmCOUmCDfSWi^mrT 
■e ^ -5 J: 5 iz^^tDiz-^^tsm^im^kr^Z t ir J: o 

rttt5tL-5« humiz^m^H^T.^v^'-*):^ 

\z-^n^^fzx^ ^fz\-t^i^mrf^mz7^'ri> 3.-^) > 
'/$tt'S>o iasi<D-r-<r(D;s»!i*<vX7=-A2iz*st>ria 
mz7.^^j=L-^}iy^'^Mzt^. u^iDm^mm^m 

Lru^fc^i:^26lz^^« 

\z\t9j^m^i$Lx<r)^^u^\s.^%nh. x>yv^-5fi 

\z'M.M(Di^mm.^mnm.rhzt\z^'Dxz(r>^±mT^ 
^Wi'S^mzm^^otrho m^^zTuhz^Mz^hmm 



S£-r^ci:A<T'#^c(7>jaaa»3BaLrx^vi— 'J >y 
-^^SU^tt^o x^ hiis^=s»)ii. f^llisi^r'iii::^fai 

\zi^>^t^mf^^^q,\zmmirhm^m^xth^o x^-v 

xi^A(;)^saic^fl*S$4-^-rf::c(;)5aS^g(t-5o 
x^-h^?* 

*:^fi^l*. ^>yA7'^-trX5i'1lfvXi^Ar*<7Dm^>'j: 

(ilillltz cfc -5 4r -t- »j :f — / <^ f)a)^nxj^^SfeT? 
^ ^ ^^-ii V— >r >x ^<5^ffi-r -5 X ^ ^PbI T: J^^f ^ Bj 

r'=fe,^>'$rA7^-trx4ais^Qjgg(z-r-5 (t-^cf^b*,^ c 

n^tT5Ci:/)<r't-5c/)(i. vX7^Av:7hOxT 
^ □ X >^ il^ ^ $fl^-r -5 tf) f z ^ ^ > y A f z 
#^*^f)T'&i»o ixX-f-Ali. '^(D^o\Z^r^mflL^n 

Ki^nm-rhztiz^-ox. ^^^(d^-^g^u^u:^^ 
fz\tiumiZi^^m:U^^}^^m\z^^^h^o{zumwL:$it6^ 

r^Ztt)<X'^^o Z(D^ •v'^XIi. vX^A;b<|| 

jmr^t#^(;>5i';'iX7-^v3f^. ^-v'jjf— /<fc,^u:5^ife 
•J -v^xA^^j^ij^Lfrfiiics-^Lxr. ^j^a^^/Msr- 

^fj3fe.^a^5i^-r ^ cfc o ir:^;$X7^ 3^rp1CD;5fe;^a^^ 
iE-rSo :^nBM(D^m.iS^lSyjiiilt. nLf&<DU^m:^\z 
>^Lr-OiaJi<D^^^f55^!z, A^-DiI«!6<j{c^>>5rA 
T>>-trX6*ilc|g»-r^Ci:A«T*#^, :^mmmX'M»tfi) 
iz^^^MT ^mWi^miy:^7'Mzm^i^A.f£t^iz^\z:n 

<7)'>X7^Afc<fcu::^;ili||^±, Po^Si^^^^-tJr^j^s 

t\z^^xm^tf=]\z^^)mmzmm-t^ztit^x^^. 
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T? CD ^ A' » J 5t- — / < ^ /"r I * * * )iC < -r i> <D I Z a L 1^ I* 

X -c CD ^ g ;i- - A ^ (i ^ < r ^ u 

T?j5fe;ff -5 iC:^^ o fro LA^U. ^^^^Xrli. -VXt^ 

>f5fe(D^^tl/)<fe'5;^i^^v:/CD4*;5E^ISISi)-r^it^l-. 

v'T.i^Afi. ^cD.fco'^jr^^'^f^r'CD^^'J^ 
-/ < $$<ll»-r -5 <D U /cRfT^(Oja^;^$;*gia^br ^ o 

riaj5fe;t/)<^(r-($ffl$n'5t^«t-C(*?;i:l^(D-e. ixX^A 



5> a •> - 

y > X 1 



» tSfe ^ 1 



mcD S:*^tS^ ^i^Xi^AV^'h't^xTICiijSli^i+^Ci: 

;5,<^<7):^D h=i;UI^r', ^;i3§^j5fe;f "T-ScDIcf^ C^ii 

*IBI3lzJ:^C<7):^i*li, (1) 
a^5^'>$-t±T^ffi^ltE|3(D;*«^fccfctJ^J|g^^CD'^S^aij 

It. (2) ;jfe;^^PBi^^j?iLr5asa^(S)-h$-fr^o 



> 



>!r X 2 



2 



5> a - h * * * 1 > ?^ 2 

>!r > X 1 



7^ 3f I r L r ^ a X ^ (i ^ A* • j N $ ^-r 
^<75lzqFa^'^d:^cDr-3b'5*i^. TISOcfc^lcmatDX 
7^ *y :/(7)fctf>lr Bti^jf )!i<|§^ai^ti^o 



^ a 

'ir > X 2 



a «fe ^ 2 



-5'5r^i4;?i<fe-5CDI±l>oA^)b<tai»I^?tL'5(?)T', vXt^A 



XT— h^;tiz^-ri>/^^^— ^, a, fflfg 
^j*S-§-) , sup (iafltl;5fe;^§^) . pw (^;5fe;f #-^) 
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:*:feB^a)^>i<7)v h«j 'V':?^!*, ^n-fti.. :t:7*>cfe 
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s u s ^ y — ^ 



con 



V y - ^ 



1 T- 



T 4^ V r Ax t 



2 0 1 1 

3 0 0 1 



con m. Bfl 



1 
2 
3 

s u s 



f5 Sfe ^i: L ( a * 4- L ) 

^Jl 

1 f§ 5li CD 1^ » ^ S '.^ o 

» ^ s ti- ^ -r t% o 



^ f o. 



*fElSO);^;io^ K'j y^xii. *-v'J;l-— '<Sfc(* 

:by. COJlS$fi(inoin/^^ ;< — ^j* . sup/ < "5 — . P*/^ 
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<t#|^M3 44806 1^ 



m9k t£ L ( S * ^j: C ) 



con/ < 7 — ? Ufpw/ < ^ > — ^ liTISCD <t ^ I z ^ 

c o n fig P w 8fc / ^ t6 

1 (2ml) 



150// I ^#<<7)X7'^V'v:/$#t;:^*^tcl* 

:;J-— /\(;)L/'<;L.A<10ppfn)UT"C:fe'5Ci:^75^-ro 'r'<T 
<D^-X-C, S'M^#pwfi|(i2ml^;tarfe^o 

sus/^'^^ — -S* , nom/<^> — . sup/<^ > — -9 (i. 

L12(z$^ LtliO ^fSEffl-T'So nom= O -<i>^m9t 
mt^t>Ul^o nom= 8/J:t^L12-^3fe;^7•<:?^ U 
8^fC^L12i&fi!ffi'r'5 {m:^i3vy\znT^U\tjil^\^5 
ml;3fe;*S) « sup= O -iaB^^i^;^(i^Tt^^^c^t^ sup= 8 

(2fnl) (::^^^;^;^l:^ttIxf-iiiiaTr l^o 



2 

1 (2ml) 
3 (3ml) 
5 (4ml) 

W^. ^'5t^li2I^|-e4,cfcL^o ie^ll3^,i:iaj3fe;^S/)MnilT? 
a^-Sii^. ^^gfe;^«lid;'^cf < i:*2m|-C^j:ltttl^?^c^ 

tt/cj 7^^(Do!^i$,t<Mi^::^^-j':ft<Dm{z^ M^^m^ 

^ ^ -O^'-lz > -SI — fi-ocD5^';^3^ o «y ^ t <?f $ 
—j\Vy^)\^t^\\i^\>XT\zU^^=>\z::fn-'^^m^^^ 

oT15L^U'<yu, fzt^itlOOu I /j:t>L1000Ai I 
^$ti. -^CO^. ^^i3-jyiz^r^¥^\m\Ul'^Ltifi2m\ 

^ni^mi^^^^^'^ut'(DUf^m:$^t-i^mzr±^ 
^ hxr^fS.^Mz^^m^mzji^x^f&^t}.^it^^ 
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T5^^$f75o :feS»^i**#t;iei^*25feitL. h 'J 

:ymmmni:i:^i^mLXT'r^< \-i^^xmmL. m 

^ > ^ A T -tr X ^ ^ V ;^ 7^ A c CD J: 5 ;i I i . 

f^f^^(D7SiAMmmmimm[^x. jummayr-r^^ h 

\zmLx^if>xmm<DWii^m^^ff5. "ta^^ouyjy^: 
It. mcmi^^±\z^ i^izwi^^^^m^^isit^^^ 

;u £ ^ L r ntfi $ tt -5) T -t > 3f ' J (D ^ ^ p 3f 
-7^^a:/p-b'y+hK— :;?,a>vx^Aii, m^SLzoa 

i-'J>^iffcyi::|ltT$tv-Sa 

5089424-^, tS^m 988^ 6 ^ 1 4 B IC dtiiii *tfc*:Sf# 
l^tlig@m206645-§-lc|B«$tt/i:<fc 5 >^*:^t^^3fe^S^I5 

t^a:^Pirx-c:4,cfet^o 3a<l^:£:/p-trx-cii. 



m:$i±\zt/tMi^mtS'^^zt\z^'ox. ;-att:asa* 
%m(r>^fstts^ism:^^(Dmfftm^<DAmzm%ni't h> 

^$4 ^ il^l^ b ^i'^MI L T 'tf It 'tf ^ I ^ o 

^ttfi, ^»i^«->X7^A(D»fa¥ffi@-efc^o ^<D<fc 
5 3:*:~:^<D^tfivx^A-eii. ^mti)\.—'^Mt. it^ 

niftmbimm^^^^5tzibiz$&m:hj\.—\zj\^±\zm^ 
^cD^^aivXTF-A-ci*, h'J 'V v7t^-r— b 
m»«ae^x^A67. 69X'^m-r-<$'^i^^di^vjL 

-;u69a)»T®iasmi6(2Hznt-r« «^fcil^v3.-;u69fi. 
3te»{*602Si»^^. ^i;i-;u69i*, /N-t^vJ^^'easf^ 

ii^1$tli^%?a.-;u69l*. ^^^'<'V hl40;b<^vzL — 

^ai^vi— JU7lC0BT®lil*<7i^$HXt^'5o <^til^v^3. 
-;u71li. 3te»«:650*#t;. 3te3«*650<DM<l^l^;'5A» 

•tr^U46 (mniaiZliiH^itr) CD:7 7-</<^— h'J-:/v 

6SA<D±y7\zmmz^fsL^)m'ri^tL. -jzyssAt^ 

^ v^iL— ;u71 filial- h 'J vCDf^^!t^5 

m^i/tti<i^^ y I- T,^-r -SCO If ^ J: 5 < 7t 

;uK660^#t;„ CCD^ :/0)'>X7'A-Ci$ffl ^H-S^ 
— h 'J v^654l*, — h 'J z^6SA<DM^^K6Set . 
»^ L < liait^ h 'J 'V ^ X<Dlf^S§(D©i*^7L^^658 

XT^A69fcJ:u:«mil[^^liSvXT-A71/)<-€-n-ftL. t 
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I r « L <t # <7) 3^ a - t ® m $ n -S T > ^ :^ i: (D PpI 
c i: ir )S C T ^ / < > x<D tLa^tf^^b * life ttif -5 o 

itmt(DmyDf3<yriLtzt^fz\fx^^ztx^^o 

&-^l^xmW<D^ih^^^l.Xl^tzo Lfr?b<or. CCD 

U m« L t ^ ir 7^ D — iz??:a-r -5 IE§^ (Dm 
niiy:^^M.SOQ<D^^Ll^m^m(D^^yay^mX'^ 



tLs zfa-yt<^^\zmmLfzt^\zya-z^(D^m^ 

-vlC|Syftltt,tL, SSiaJ814^3J:0:818T'VME/<XAN 

- \-^t(ofs^(Dmmmmt. mmm}e^^ifs2o^^cx 

ho . 

-:^mi\z^h^^tkihmmx^ho 

thlt^iy^^-^^tizmmiZ^t^Hho l.tzfi<^X. T 

ly^zL—^t^iho^ XM\BmE''m^izj:'oxmm^n. 

rCALIBRATEA<-b-y h^n-S, «ciEf*, lUTir^^^lC^ 
L<l5iB^-r^gl!i^[2l^8l1(z,^oTlljffi$tt^o ::^o 
-:r806A<. i««:«:^^il819CDJi;^rc, L < 

^H-Si:, CALIBRATE;b<T=-f 7-9— h (de-assert) $ 
READY;!)<T+»— h (assert) ^tlh. :J^t^r% T^n 

<Dfi?j^-COEtECTA<-b-:/ h^ti^o vXt-Azi V^o. 
-^;!)<. DETECTfl-^^SmL. mm.Zfci~ynWi^i^± 

rh^^'e-^nnm^m m^ik^r) izm^rh. oete 
CTii, :^n— ::;806A<;•a^*^*^lrfc^*^^y-t•v h^ttfc 

fzt^\z^^TV—\-'^tihfi<. zfa-yf3<mumw\z 

A^tt, =b\t'^mi^^^t<iS^mx'\ttji<tsht. nucAu 

SRMEf3<TV'—h^tih. CALIBRATED— Krii. DETECT 
K801±(Di£-<>e— y>;^|gi^^^M^i-^3S824A^h> 
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RF^i-^ii. <£>r $r>x|g»^a^i-^as824izj: 

oT^;&l&^125KHzT'^fiJc$tt. f^«y-7^;u802^il 
CT::^P-:^806rc95ttl$*t'6o RF{l-^li:j^U^-C% 3^0 
-:f806i:, i«i*«l:^^l&819(DT:^lciiia-r^SmT> 

i^:^8l3<i:<;)PB^<D^rB^^«^3Iors^lT>i^:^(r|$^$ 

4x^o i&f^B^l::!*. 3^a-:;^806/)<T»Lr;-aH*irmitt 
3<D:^-^i2^ ^) n -5 «i T' i> o 

t-8t3lr*g^?n^o C(Dill{l«(*(i, :^a-^806)!^^i=, 
>i=-:^813'^(D/h$>tj:^-^-/<v^ >X^^?Jff C 

^0vX7^A800<7>»^Ut^l|ife^<DJ:yPLl^7'P <? 
El-efc^o iSiiil^ftlv'X^AaOOti. fi«S^aiS841<tiS 
ia:7-r;u^845i:$#C;!g«B C^^a^-f » Sd^^ 

9V&^tj:^^t^^m^^5 o C CDf^^aii«i-Cfi, ^^^^ 

iii S841 t<xm^Q2o\zmmmm^z ^mcx mm^no 
iimfi^826$^fifcL. Ltzt<-ox'i^mm^t^mm^^ 

84icDtis:^)i<<s^:7-f ;u^845iz«$ti. mmo^m^in^ 

cDfi^^$t±i^fiSflt^ifc-r>5gift^[e]2S8li4.^t;o 
-:/806A>b7>T-:^813^T'COS§i5ft/)<^1bL> — ^ 



:^8l3(Z)^-v^al L/C t ^{zn±r^mt t tt-^ri^^ 

;;^7^A800^<$mar^(::Lr. Silii-^^JS</)l^^l^/b 

SF'^fitiiD (m2pf) [z^^x^^^^^^h-Th. 

Sfft^(sIS&<7)^-f ::^P— 3^806 A<«fkJhL, 

^ IN(±S iSf^lf Ift L r t > -i) <t # lc[H]gs<7>tii ;b<l5lS « 

>!)<si!i5^^#f i^x5^A<j:)ifea)«fi£^^ir}Sja-r -5 c t \z^ 
-oxn^r^^itu^. ^^\z^±^^m^Wi^(D^\t 

«asi:Lr«^$^^-5c^^*^^:L^o :^p-:7A<3ft«:icj$ 

-Tht. Sl!i»{Hl»iZcfeor^£ia^*v-b;u:7-f ;u^844 

37 -r ;U ^ 845 $ iiia L . 2V<7) ® m S ^ L ^ L ^^^|846 1 z w 

m^tt^o m^t<y.^i^m^m^xi^t^i^i%'^. 

tiJvXxA(*847T'READY^— KlC^tJ^^H-S, ;7fLtt:<tc7D 
mMI:: ^ o r L fcii AO ;!)< L ^ L ^fii846 ^ ^ ^ CO iz 

DETECT A<r th- h$;K^o ^(Dmj^X. ^Wim 

mm^^f3<^m^m^ztJi^. oetect^i-^i*. BA9\zh^i^ 

{^fzt£ib\z':fa-y<D^Wi^»±r^ztt<x^^. 
i&mtLxm^m^^mr^t. 5S£<*ei»i®ss803 

li. ^ttiz^^ $;K.fcSitr :^ir-^B\3<D^ Ci5 < iz^ 

mi^<D^5\Z. [Sl»803l^. »^L.L^I5]56^irMii^:^|:^)l 
0-7 -< — hCDHlA^— 3f ;U808ir J: oTT >7":^813irfS 
^$Hi)o H^^-:^;KDS^^^851(i. T>^^852 

l6>r-:/JU854cDP^{^v— ;uKli mmWliy-JV } X 
fc-So f^filv— ;uK854(i. -5S-CT>i^:l-855ffl<Dl&ig 

-rsm^i^iDm^u. p^mmmseiz^^xm^ • ^i&ia 

i>-;u KlHl8§840pA:^-^«Si3l^n'i)o ^-^ • «lgl!i'> 
— ;u K©2&840(i. tLxm^. P^il^v— ;uK8 

54^iBiftt-'5o CHi::<fcoT. ^— 3f;u808fc^.^D*T > 
i^:^813(7)^Xft:^A'/<->5'>;^;{)<ill&i&^60f£(t3lt'>-r 

>x(iS^, $^)600pf-c:^^. fi^ • ^|gift*>-;uKl2] 
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-:^<r»^8S-C?tt, a3^836f±:^o-:^3{|xP,«IH. 

li. 4&W?^llStrL834^^J:U:i?&«?^|^^^^/<->^ >X838 

Ofy^ya — y^oeizX^). ^^B^$ilorS^lT>i^:^813 
iZ^-^^tl^, /<iy ^BZBlt. '^^(OZf a — ySQQ(0 

/^>^>X832$:n-LTiitt]m5^J!)<3ittL'5o 

m^^zfa-yizwtQL. ^<;)^l■^^53l)<DT>i^:^-es 
mr^:it\z^^x. zfu-z^y^^i^^t^c^mm^w. 

0 (mi9(ll) 6<7>i^:h813A^bCOa5^L/)^;14^l^f . ^ 

^21!^!*. — 7fA<^4'l3fe^i:^(7):/Q-::^806 
<t -e(0'§|fiS^815<»:i«^S:*:#Sg819<t 7 >^^:^813«t<75 

4'lcfe^::fD-:?/^^^,«clt$tLfc«afl■^815li. 

or«YA<*5^o Lf-A^or, :/a-3^806*<^4>izab 
^t^. '7:^^±B^z\zmmrhm^\:ii\^tAJtzUl^o 

%iim\t^. zfa-zft^mmz\^mv.fzt^(r>^^-zf 
806<t ^ay%mm^stm^m^^^B^^t t >^i-8i3 1 

lg^m^y^':>XWLm^^^. L/"c/)<oT, ::^a-3f806 

tmm^\^f6L\^tzt^\zT:y^'-r'B^zt^%^r^m^\^ 

m23mit. i«t*:^3t^#ll819A>^r >7^'t-813^r'<OSg 
^T>^:^813T'±fi£r^a)(z^-t-^-ca5^Cit^jF 



imzem) x^L^m:$iii-jzf^^mLtzt^X'^^o l 
ax'j-:/608£(ii^^, ^&x'j-:?608tt, T;ua~ 

■^8i5$:^a— :^/;'«^*col§^1^:A^«=,Sfir>^•^-8l3a> 
m43gifccfcoJm44iiiii^tL^H, ^umm^-h-j^r 

— 3^1* , m4Gli|<D^iaSI^;*:Vacuta iner (R) ^ a. — :?-tr 
^3f^X'J'.:^649^>c*:0'655fi, ^m=ir^^^65K 

y M (t ^ tttr T > :^8 1 3<7)ifi«--fe^-r ^ o 

^ (250Hz) <i:^ir;iJ45iD^;«!a (125KHz) ^^t^Z, 

U > v^^^ 3? 5 v -V 

fi!m-r^C<i:*<-e^'5p ^.'^^^Wi^izyji.^'r^ -j"? 
T'^-So ;*^fgB^(c<i;^-> 'J tfx h>7b<i^— 

->-;u(Difi^r'^A$ti., ,^i*Aa^is$iii^ 
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Lri^-SSiJa)!)*}? L3S$4x*o exhxi, 
^r^zt\zji'DxmL<i&T-r^. m^uzt\z. si 

c tlz^orC(7)cfc5^d:Pa1ffl^[i]S-r^o •>"J>-:^122 
I*, ex h>1243!i«v— ;H26*ilCrl«^y(^^7tt7'12 

^ifiiflSlT'5ex h>J«$B132^^'r^o fx h>124i:7t^ 
T128i:OPBlirSai387b<#^-ri>o SSEi^APTt?— >t34fc 

PtK— hl34l::. ttia$Hfc5^i*/)<3»A$+L'&o ;7?t(*l* 
^138ir35AL. tfXh>124<D05W<D^y ;:35t^ 

v-;n 26<Dia < cofiigE*^ t>.m;a * » l sitr o 
«c«^<t uTm26Ei. m27ia. m28a*^i:i^r#ra-r 

^t. m^2Q^<r>\y—MZB(Di&<X\K^^^t<n±LXl^ 
fx h>124lin<T128<D(*JgftT'tiaiIiftr^o C 
<D^^mWl\Z^r>X. W38c|a<75f X H>124i:7t?T128 
i: cDPbI ir ^5ft<*a/t /)< ^ f= ^ * n ^ o Z<DM^^^^m^z 
cfcor, f X h>124$fcli7t<7'iiU^J-5SLrt^'5Sv;fl 
A<BS^^*H^a f X h>124<Di*?i^--aDl^l!iir^y, ^ 

f X h>5i5gii132<tn^T^Si5130li. ^MittOi^ff^^^ 
-r-So fx h>124li. •?-<D^±3ifrt<»H«:^<iS--^Sft 
L./"-<t#(c, ;n'Tai5^130ir^i/5rmifi-r^o ^t-tTSi^l 
30JilCf^^LTU^'S)m;&ri5^l!i^?HI^^$;K^o 
ir. Tt^rJffigPUOfccfcO'f X h>^m22t)^^<DfS,}tL\t. 

l/vl22/)^^;7StLt±i5FH'&o iI55;3^£/»<^^ LT I^^PbIU 



f X h>$a«ai!l$1±'5>v-^>X(i, C(7)Sg(c,i: 

^^oiz. ^^mt. >v; 122(7) ijS<*ttiP^- hi 36*^ 

Q-::fl06lcAy . :/a— ::f5t«l083b^ba5'5a Kai(7)«!R 
?i iXtttti /)<IIK^|^^T+^H -5 (7)fi p — :?5fe5ffi 1 osr- 
fc-So i^') >'Jtzfa-y^^t<DrA\zmci^^i^Htz 

or. ffi^JKDvu >vi:3^'p— :^ta)PBi-e5E^PBl(DJjf 

(7)Sl;^»L5SLflgt$<7)iftf^^fclt. »ih<iS^tz(i7tx- 
A^^£St24•;b^^a)f X h:^<7)Slg3CDllt32t^ilJSit. f 
X h>*<^±ll#5^^<iS124''ir|fi5f SSgcniSScfc y 
t,«t^ mT<ni«SPir$:r-rSf X h>(7)16i^(DC(7)li(D 

^f^icj:or. 7t-:TP^<7);i?K^fc<^:o:5ij&(Dft$^/)<(Els 

^n-So cm::>ttLr, m7(7)3i5aicf>(D^BtIlcft^fi£$tL 

124' A^i=>S;i?iSSr'?I^IS< Zi:A<r'^S, ^<D<^5ts: 
^,^»USi£L^lIl<7)^, *A<P^ia$*t. qft^l^tTaci 

^$il^HfcS(D;-iSi;$:;!)<i±tl3(Dfctf>lCiiiar#SJ:: 

5)J|rm26@^#ffSL-C. >i^l22(Diiftll®l$(DSfi 

mi^X. f X h>1243!)<7t^-A^i^l24'lca;^l^4^, 5E^ 

PB^cD3^c^L^-:^(fil«^a#135^!)<BBii$4^-5o «»#i35$p^ 
m^^t. zfa'-y^^}QSi^i'^xy}i^><^'i-^<^7. 

vXT^A4J<7)3il«:A<P^ia^tV'&a :7;U-< *y ^ X vX 
T^A45fl)3i£<*li. h»JX35(* (tryss fluici) ^fclif^ 

^i!i3ri<*!««:c?)^i^(*. «ift?i-r'<#3ii«:(7)^fficfc;i:r 

\z. •:fu-y(0^mmt<. i!R?|-r-<^3SE(*l^i::(^a;* 
ab^ttXl^^o '^Xl^X. f X H>124;?)<n^-A{iS124' 
qft?|^^3SEi*<7)as^-riia-^^ia$n'&« fx 

5fe3il08AN»^^(DP^^lZ?|^ii^tt'5>o ^^tve, Zfo-- 

iO^H-So ':fet^-e. fx h>124^;1^-A(iM124'lc]^ 
■tz.tizji'ox. ^^\r^^^^,i^tm^^^^o Jlfti*^ 

35^P^«cL, 1^i6;"^t<*J»Xi*S37;u>rT'< -y-^^xv/XT-A 

^<i: ^t'^^/KT^-f •v^X'>XirA;^j^^>l9Lj?L-rc<h 
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=ti(DX'itt^l\ ^Jf^rd^iX— ^1251*. A123 

m^-vmit. is®±ici6ai3i *<isi y ttct c>*i.fc* 

129ir@^$tt^o ttai31li, :7L/-A1 23(7)31 

:b^^l29ld:. lElfelcll LT ^^131<D$iJ$t,$Slt^CD 

:^::f^l29(r@^$H/cfx h >i 24^015 Lfc/)^ 
orf:^. h>i24$v— ;n26^iicrtiSili6$-i±fr<h 

e;^h>l24fi, y<:r^A<^A^n. ;K'Jx^u>^|| 

<75±:;^<DO'j >^-c«fi£$tLfc->-;n26^ili:Ttia[ 

^ ;t<T 1 28 <i: (7) PbIT' t^'^izMi^^Lmt^^f^ $ ti ^ « c <D 
J: 5 4- L ^;j?£ ill r J: o r . 7 1 28 4> (D v— 
m^Wl^^t^H. "tZV. iE5c.^(Cct:orvU>yi22 
;^)^•^,3S[Udi$tl^o v'j >vt22;^)^^,^?L3^^^tL/-5v7& 

^-oxmi^r^tMzt^t^t^^r. ^»(7)s«i^Bjr»mfc 

"P. S&^U^m^)±^'^t:ii<:i^ii>izmi^^jii'^^ii^a^mt 

r, v'J >v^$^Sr^^^7K>:^ (positive displacem 
ent pump) ic^y ^;^^c i:;!)<r'^'5o 

$f^B#i-. fy-'om^^^^^if^:>''5ri^T^'txmzmm 

^^Zti3<X^^mm^^\y:^'rM.lzt^\^X^\z^mx 

r ^ 3. — ;u ^ii U r H^T $ tt ^i^^ ^ tt ::^T -b > 
:^ U (75^ -< ^ a -tr v-9-'<--x<D 7=-/^ *t ^^if-r c 



lilg^W Z^/^v^T^^a.X— ^ 

^uii\zm^^mw^'r^(D^m't^um^^t<^^^^ 

fsl^tr. i^^zfu-^^fz\^n^\z^^Hhm^ 
Ulg^o ::f Q - ::f ^ f- (i^il^^^ir cfc ^ T ^ -t: X pi 

c(7):^?£i*. ^^(nmnmotLmzmitx^x. §is^a 

m34l2I*>J:i;m35iair^rLfc«fe3l=. ^a<D5i';'i:^n 
- 7f IZ J: -5 ^;K^H<Dm>^ci: '5lilil§l§rBlaD j^^^ 

\zumn^so(nou—^j^^^v^^muim^r^ 

^fflX^-'>3 >4643!)<iSlt^,Hri>^o 

-j::fm9L^mm^h^t\xx^Ui^o tzt^it. *^B^ 

^^cfif. m^ui^Lmiz^a—i>^r^^-Jy^mbA^m 
r^-r^ztfj^x^^. 

^^miz^Mt. /N-y^30 (B31III^5j:0^m32(iI) CD 
-ec-C?. A^—-> 3 >;5»<^ a— v-X'^-V'-:/ 3^^15454^ 
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51 3/ ^ X 5^ ^ >tC i: i««*t«T?ff^fie $ Hfc t > 

tf >37a)1te:^<Dil!|7!)^»i#S:^lSl'--Sa^T. 
*/^— 31ffl<7>L//<— T— At UrO)^ :^33$i^fi£-r-So 

T'^^^x— ^(^. ^::^33ir<l^-r^>' *>^t^^T5ffi3 
5- =S^-r^:/^>vA'35^ti«il»I$1±-&o m^7<?^ 

^(DJ 'V^i^^TiffiaS' :?33lzfl^LT:tiA— 31^ 
ga^C-r-So 7':7 5^iX-^;!)<:^'^>v^35$?I^jit; 

':;^^f^T3g35'*<^:^33$?l#Ji 
ifT4-^->::^3i^r=/^|ir'&o 

D - ^ ^ :^^|g454ir cfc o r gB0 $ n -5 |g|^l& 

®si/)<m3iia(Z7jt$tT-ri>'&o isisi^iS450(i, ^ 

!aiSI/<-:;<?S446J*. :7 a > hx> K^>u— b 
>il.4 (m4A[3Xt;m4Bia) (D|«iei/\-«y>>:^^l.— tr^U32 

/<-v^30lc4.:^-5. iaai§«450fcJ:u:Mttc$nf-/<;u 
O ;-«i*li|S460(i, SilSI/< >7 gt^lSi y t^lt^S^t^®4 
48|C«feoTlilg/^y':?30f^lZ|t^$n^o m32(il<OSil® 

iff®att, ^3igi<nas®A-Air;«>ort ofrBjr®ia-c? 

^ij. -5^D — v^-V^-\'-v:^^IS454(7)HOCD(iS^^F 
■To /ri:pLIS\ a- v?v^ A- 3^^15454 li, fct^ 
(^:7a> hx> K*;u— fe;u4(D^aj!i>^i: if irct^-!? n — 

V?-^4-'^*v3f¥^IS454(DP^ia^JC^If-S)^-<S^lZ, /<:^^PS 

454' ^*1^a^H^)b<□•v':7^H^^^t^^iS454"t. P^H 
fitS454T?^^$t^.rl^^o Batt{iS454' fcJ:0:454-T' 
li. 5^;£3^P-:?/)<iii<iD>UT^-b;?.^fft^^i§r^flPSi545 
2 ^ ii L rl^ ^ §5§450;!)> *i ;Be<*§IS ^ ? I ^ i^C; C <!:/)< T' 

J^cfJS, ^ D — 'xV^A'':/:/¥IS454(7D^iD^SJ:t>'<ug 



-V'V^^-y:^^l543K mMa®433, IS^I^IggaPSa 
432^iF-r, ^n-v^^-w^^l5434(i, Mi^(7)«fc3 

i^fflffiiiacifc^i:^!::; ai6sggapa5432icii^ 

y , SIW^Hfc 'J l/^*aJtt438i:^lc«^Si*aai§S4 

50$-^{i^^ ^ ^ V :^^W36$Stii ^ i±/r g^SctiST? 

6;?j<^PgI5432(c ANfc < ®^ ^ H-S fltfai^D/ \— K v— >IU-C 
4,. ^^•y:^aWi36Xj<. U >yg|lW38(D«I(t3^j:L-C, 

fei>l^liS/^®<D«)lt•csap»432lr$^Lr+Dr)i^lc^ 
]|jc$H, L/)^*.^^Si=r(2tasit»-r-5v>^ hv-;^T' 
€>mMraii:®la?^)<^v$HrL^'5)o p^r^x^-v^a >46 

4IZ(^ / N't? > y466.i: IBift^— ^ 468)b<ffil y It «b H 
/\'t;i;>y466(i. MPflXT^— v3 >464$aiSI*JU 

— t;u32 (m4A(iiat/m4Biii) cD±:^izi5yji-it@^-r 
i>gsyf^it^is47o$w-r'6o ia^xi^-v3>464(i. 

TfSl^lzi^lllLr ^7 Q-ix-V^ir -y :/^lft454(7>^ C/$iJ4 
54 (b) {rm«L. -^-tiUc^ioT^P — vv^-w:^^ 
IS454^m34EllCjitLtrR)ffMa3Pj3tt(i®-^ili;Ei^-ri^j&t' 
>472${ix.-5o MiaiO<fe5ir. MBflX^- v a >464rr 
J:or^ a — v;v^A''y::^^S454$iaj&-r-5>^^t:^ 
P^ta-r^^^T'^,. iilSI:^;u— -b;u32<DlsllciSi!ilc<feo 

r, ft^fM<7>aiei#l§450/i<Wl^X7^-i>3 >464(7>T:^IZ 

iftf^S^irli. KISI:^;u— tz;u32A<. m34|g4i<D^li45 
OA<gg» e >472;b> ^;KTliSm/ <'y^^P-v^T^^ 
^474<DT:^lZ{iS;^tf)$tt'5o < ^ P — 

S454l-^JSJ$teU, -^-*L(rJ::oT^P — v^-V^W3^ 
¥®454^ . m32@lC^Lfcl$lSSiS^ScMfit(aS454' A^ 
^^tea'y':7t5:S454"-^^f-ro □ — v V :^^P5 
454liC(n<iS-C. BtIiai(nc*:5t::P^Se^N^-^IS O^i*- 
•T) l-<*:o-CP-y'J?$tt^o fniiTLKt. ^34131*, ga«C 
t">472A<^ P — V V^V *y :^^l5454CD'$r 3^454 ( b ) 
ICttffliL, "tO^tz^. P — v^Y^r *y :/454A<filIsl¥- 

/r^ODMj«C<iM(zaD-5':7 a — v-V^-Vv^¥^S454^^ 
g^^XTT— v a >464(i$ iiir, HotD^fM'^-y K 
<Dft$al(D=b<7)T?fcy. ggfiCt'>472/j<TfSj#ir»$H^ 
P — i;-V^-W3f^lS454C7)^ :/454 (b) izmttLTl^ 

^^l&45o^ga^■r'&PB^l^;SI^)^^tM(::35^l^^/^y^^ 

□ — v-VT^5^^-^Sfi^474^iji^^o lim/N*y':7^ 
p — vvT<7^^— 5^515 W74li, P — v^^-v-y 
^^531 (m30^) ^f-li^ P — vv^-v-y 7f^lS454 
(m34gl) <D^;iI^^<aCD^;i^^ri»m-"CO#M-^-y 
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KCO Jf^S<7) 4; C?) T' t cfe L^o 

aX--SrgB^474(75T:^(C{ig;^db^tv. t<Dl^^. O 
P-v-^^-^*v^S?W54tt. ^^^MlcTK&^HtrliaSt 

'\'r^^^x-'$rg^:f:r474ica}sjt«-r^« lattf^^ 

v4^^*v:/^S454^}f L«glt, /<^^¥SI~^T*>8»oT 
^ P-v?^^^ Zf^mSA^^^Amizmm^Hfzi^Lm 

T ^ 5^ ZL X — ^ SB W747b< ^ a — V -V 4^ r :^^I5454IC 
^tm-r'5c^(c<^ori«m§^450±irv:7 hv--;!.^ 
MfiSi-r^ J: 5 iz^ D-v;-v^-\'»v3^¥l5454$ff^fi£f -5 

c^t^i, v:7 hE3ia$tLf=^?p— v?v^-^-v::^^K454 
f::r^^3.x->si^lt474$<:fc U ^o<^M$itr^D 

-^CDi^I^^tT^Cirt-e^-So lig^e>472^« 
fflLTti^/\^y ':7^+f— 3/ (deiserve) T^^a.x— 
gi5*t474<7) a^l (t L ^ <7) J: 5 '^f V :7 h ^ tz it/ \ 

<D^]Tl^^^ig45OA<P^0^^l5tt4^®|rM$n'5 C t 

\z^^m^msoz:t\zm%w^(r>x^. ^^i^itmz^ 
mts^ism35miZ7r:[^tz—'t^i^(om(Dto>v^^i^z 
t^mf^ts^tziK ^fz. m3ogifc<tt;m340iciFL/'c 

t\zm%i\(D^(DX'^^f}K "ttit^mmoy^mm^Aso 

$ :^ / <— f -2) a:?S^ P - i^-V ^ r V 3f ^15 ^ ^ -5 c*: 5 

\zm^^ti^fi^\zt^t^tyi^r. B^^xi^— v3 >464ii 
fzt^i^. ^iLiz^mL. m%i\(Dumnn^mmL. ^ 
^i^\t^^ u < itr^x<D^m^m5Q^mmizm^r 

= 0(7>i« i|/ ^ ^ P — r ^ ^ a. X— -51 g|J;ft474ii: 

4cDr?3^aD;jai^j5(i , um^ ^v ^ <7 p — -v $f5«-474i- 

4li. Iirai(nj:5lC, <7P— v^^^-^:^^S454<Dggtt 

-:fu'^:^^\z^ p— -r^-v^w ::^^IS454<o±®(zmfti 
L, ':7P-v?r4^-w:/^®i:^lr±fSj$'irti«ilili^ 

^« Saai/^y-^^^P — v-^gB*t474f*. ^P — v^V^V 
*y7^^IS454<7)±Slza^Jftt-r^K^. ^P-v^^Jp-V 
3^ ¥154541 z 1" -5 T fS) ^ (DIS^A ^ 4- ^ r ^ CD ± fSl ^ 



454^S<^0:|g^X7'— 3 >464£Dl!)f^(DtecD^}l^^/)<± 
>7 V? -V 4r W :/¥IS454<7)^^[5]¥IS461 (Z|SS^-r ^ C 

itt. ^5>'5)L>li^p-V'V^A'':/::^¥IS43i (^3311) 
a)t:l/v¥K437lc|g^-r SCttT?^, ^(D^^. ^ 
P — V y:^-^ 'V 3^¥S454^/'-l*43lCOF=flfaii^H-?tL. 
gafiC f >472 ^ fc (*5i li/ ^:;':7r-?^iX-^ $3^47405 

^ a — V V ^ -^^ -v :>'¥S454^ 1*431 ^ r^flHiiS-^/ v^-- 

li. B^^ia^<7)^B[l^lf^lc^l^r^p— vv^-p^v::>*¥-S45 

40^:?454 (b) ^fcli-:7P— v^^-^'-y :^¥©431(7) 
^ yA33\zmmLtz^^\ztj:^X<? a-Vv^^- yZ^^ 
l5454^fcli431^l3fflCfeS{r|t}#L, ^a-7f ir J: 
o TSaii§3l450A^ g^lSI ^ ISl y dS-r C A<-C ^ ^ cfe 5 
fz-r^. e^-y HA<li^SI§450/)>^>?I^^A>tttc^. 
ga^&t'>472A<^::/454 (b) ^fc(i433/)> ^gtHTilfi] 
^U^iftL. -tcDf-if), ':7P-VA'^W^¥©454^ 
tz fi431 (i^cD^^S^tP^fllSiiMicj^ >5 C <t A<-C ^ -So 

^^Q ^ c <t ir ^ o r rItMcD/ \V T X ^5tlS-r -i) c <h A< 

ISA<^lt i=>tt>'c*:l^Abbott iMx (R) ^J-fffff^/tl^TDx 5^ 

#f itr-^ffl-r -5 c i: r- ^ -5 o 

a — /j<li^ 41 <7) IS ^ I - 7 /7 1 X T ^ -5 cfc 5 r ::: -r 
^fzisb(0^(D^oU^A)izfa-y^^Wim-^<D^m/^-j 

>464i:^S^Lr. ^m/<-J<?<D^(D^5tj:^W}^tzlt 
i^Lm^tb^^mizr^zti,x^^. tsi^iz. gg^xir 
— V3 >l*464ld:, tyKDIsI 

\^x<? a—i>^d^-^ y zf^^<Dmmt<m^\ztj:^o mm 

;u— tz ;u *5 cfc u:|^f5j zi > K T •> X T- A t ^ l-fl^ffl f 

— / \ U K ^U;b< 1 pprnJUTl:: ^ cfc 5 :/D — 7? ^;jt;^-r ^ 
ic(i'>3^d: < t tm2m\(D'^^;^RX-^'AX^^ Z ti3<^A 
t^^tz. ly':/y^m^'nom(r>m^(Dtzi^(D 
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jPt -r ^ I m I ^j: t ^ L $^2in I <7) ;!»<tT t5 o 

/ \;U tf ^ -;U^^ ffl <OFP I A^JH fc cfe i;CEA«l^ffl(7)ME I A 
>^ >^f^;i(D«!&<;)aSI«|3^^§&$ S^-r i) 5 /.f $ n 



ing) i^otz^\z^li^^9itm^^t>itxmm^ti^ 
3f p - (cj^-r ^ ^ jSct) ^ ^ ^-r ^ g Sft5^«f X 
A S tS#^-r ^ f= I ;!)<ij [Hi i: ig $ r'tTt)tL 

5 ^ -c s:fe(7) r ^ -fe X pi ^ ^ ^ -r « 

fa 

^^a:-y--<X^?>-5j-^(D^,(7>T'3^oT<^ < , Vacutainer (R) 
^3. — ISSI^o. — 3^, ^i^^v h (cuvette) /\ 
-<T;u (Vial) , i^^-hvZ^Uiz'S:^t;t<. ZiK'ilcia 

L.mt^n^mozt^^'T^o T-fe>::^'J600ii, ^ 
Stf AS8Qg5606$ili:r l*^^:$:#IS$Jf AT ^ C t 

;u— ;u28li. y / > h T -t > 3^ U 60 

0 <D f > S 1 1 6 1 4 fc. J: 6 1 6 I z § § -r ^ C <i: A< X' ^ -5 

;1-'<U— 'Sifil^S^^:$:^IS-try> > hT-tz>7f' J60 

SI^:*:^ST -b > 'J 600SS-fe ^ > > h 61 4 J: U'6 1 6 
m^^^ CtT,»E)a)S#-by> > h614fc^cfcl>'616li. m37 



(34) 



3 4 4 8 0 6 1-^ 



> hT-t>:^';600g#jS*^610^3<i:UC612lZlii^jit; 

T, II/7':i:gM-Cl^SI^:$::^':;3f620(DrtgStz4S:$:/)<i$ 
600ir[i^^-«;:i:n<7>«'j-i-ji$T-tr>:^ij icj^^^c 

SI«SI«|:*:Vacuta i ner (R) ^ 3. - :?flS:*:T -tr > • J 626 
^m40gI<73^^gl(Z^t-o ^$SliS^^:*:Vacutainer(R) 

^3.— > hr-tz>:?'j626(i. :7U— A628t^ 

acuta iner (R) "^-il — "^^^litS^^^Vacutainer (R) ^j. 
— T^-b^V > hT-tz>3^'J626(Z^I^Uliy f^lt^/rtf) 
icVacuta i ner (R) ^ a. — Aga Q ^634;b<ISlt ^ HfrVa 
cuta I ner (R) ^ i — 1 1 fiS632 $ ^"T ^ « 

SI4^^:*:Vacuta!ner(R)^zL~-::^-fey> > hT-b> 

3^'jcojiS5BT®ia$m4iiiifziit-ro c^iai*. m4o^<^ 

^A- A|-;tJor t ofcta>-e*)'So Vacutainer(R)^ 

y ^it/ <^^^©636j*. ^^^fz\tummm 

T'fe^lf A^8g^fVacutainer(R)f^3. — 3^^^ffl<D^^ 
¥-fa ^ IS« r ^ o Vacuta i ner (R) ^ i — y ft It / < ^ 
^K636f£(tr*^j:< . T-tr >3^»J A^fiSI^:*::^ tr^i-2 
8U{f A$4x/z<t #1::. iaSI«l:*:Vacutamer (R) ^i — 
$ ^ J: 3 rr (aa jfca^> $ H «S f£ it-e?^f < . 

±» ;U--tr;H5 y {^(t;^^<D5®l4SI^:^Vacuta iner (R) ^ 
i— ^-tz^V > h7'-b>::/»J626f*i<D^Sa5iiSi::<iM 
i^te^^tt-Scfeolc, 3SaS^«;*:Vacut a i ner (R) ^ i - 
-b^^ > hT-b>3^'J626lz?^-r-5^^a)tiSTVacutai 
ner (R) 5^ 3. - 3^ ^ $ ^> iz^^^t $ -b- It^-r -5 Vacuta i ner 
(R)^i-3^«^T-A637%1syi$H^o 

1g40S(D5SliSI^:*:Vacuta i ner (R) ^ i — > 
hT-b>:^'J<7)ig®S$m42(3fC7F-ro tr;u 
2815 tj n It e > 1^642^5 ^ a:644li , UMU^ ^ ;u 

— b;u2BP^<D7-tr>:?'jiftyf^it(iiS?^Ar)*V K^-^m 

m43^?5^U:m44SIZ. ^J^cf:^^C7)|ig^^:$::b 
II* ^ -y 3f r ^ X g — ^649<7)Bf ffilSl/»<iF ^ ttT 
L^-So m43S^3«i::a^m44^|- cfcor, m39il!(D^*:^ 



3f SVacutainer (R) ^i — ::f-b>f > > h-Cfilffl-T C t 

S^^H-b^'^ > hT-tr ^I&y ^tit-5>f-46cDAo 

^ -e ^ ^ cfc 5 -r ^ a ^ 3^*: S^^fS * # t; :^ 

;u— JtcTXaaS^tf) tf >lc <fe o r ias3^»-r <S c i: 

;!)<-^TMi>:f < . -eOcfc 5 ?^i:IBt/)<^SP5>^fcli-b ^ a 
>(75 J: 1/ * b j3felc«c#-r ^ C * 

:*:^B^fc.^ttlS. frii^li. (1) S>:15<@CD5i'#flf 

mm:$^:hvZftmzmmv^^UI^:h-^zf-^'/:>^>h. 
(2) itgA<^0.400 (l.Olcm) -O^Ul^Lm. 6S0-( 
>^ (1.65cin) •C:S^/><*^3.000-<>^ (7.62cm) tjii\ 
L4. 000-r>^ (10.16cm) Trfc-SVacutai ner (R) ^ a.~ 
^Vacutainer(R)5^i — . -b^> > hizitm'J^i^L 
r ilX^t" -5 Cih 7!)<-C ^ ^ . :^g^Vacuta i ner (R) ^ 3.— 3^ 
-b>7''y>h, (3) m40igcD^|^l^Vacutainer(R)^:$: 
^3.— 7f-b':;f> > hT-b^^f'J <t ^Ufl!ffi-r -5 Ci: >!)<-(? 

itSA<m400 (l.Olcm) -<>5^>^d:l^Lm650-<> 
5^ (1.65cm) T':^$/)<mOOO-<>^ (5.08cm) fSl^l. 
3.000-f >^ (7.62cm) T'fe^Vacutamer (R)5^aL — 3/^ 
ilX^-r ^:ztt<V^. a>C 1 0:*:cD Vacuta i ner (R) 5=^ a. — 
3^ $i|R^-r ^ ^1 Oi@(DiiM $ :^-r . /jNMVacuta i ner 

Vacutainer(R)^3. — ^-b^> > hlc^*:^) 

^mmiv^^^5izr^. n\zm^i3v^s2om(r>m:^ 

^:*:#5&^a>^PBl/)<^# i^, tt>^i: t ^ i: # ir n ^ <D«:*SIS 

fi. BtII2T'l$L<l5i0^L^ccfc5lztT5C<t/)<r'#'i)o ^ 
tz. -b^^ > hT-b>:/'JfccfcL^T^:/^x«j-:^±i:: 
/\--=3- K!D;!)<fI<J^$H^o ^(Ock 5 ^a:/w=i - K ID 

-|llife15»lT'(i, ^-<U-^(i, ^(Olil^^ufs::^ -y ^62 
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Vacuta i ner (R) 5^ J. — y ;^ *j - J: C^^CDffe 

«:/ K (Stat) J ^mt<^^^H^^vumm^'^m^^\z 

(*|#:7x— X (Phase) fc-f i> C t ^"C: >5« ^-jJ-^ 

|gAfcJ::U:iiy^LA<1l5lf£lt^7L/-c^, M 
A$nfrlAS^a^<r>t^t;5ifi. ^^^JtI+cDt^-^ A:/3lJ® * 

l<7)5S5giiCD3tlt^ff$4^H7<7)ia< (C. ^ jl h MO^SCS 
#l|34ir@:fr'5tc(56(c±St41<;DT:^lz5io:^^J#^ 
iai49/)<fe-5„ (St#^fS149liii^, ^i^-:; hl40^-t 
®141(DT:^l-®^'r'i)EA?Lr'fe^o ±®141f*1^5J:t>' 
±S141(DT:^IC'^x;U (well) 142, 144, 146. 148. 1 



50. 152, \SAii<miS^. Ox;H42, 144. 146, 148, 15 
0, 152, 154li, gS(7)Sfti^|-igS*^J5:aai, ^fcliS 

^/--liSSSi^j, ^tzi^i^^}^^. fc-5l>li^;K^<D 
lfl^■t±£^tf>^<75lI4^il>:^^#ScD^i£, (iS, J^tti^P 
LTStR-r-SCctA^-C^^o 't;x;H54<7)lSgi5ir, ftiai 

'5B8lC{gEffl'r'<#SCc:SIS^ :/153;!j<^5)^o 

;j!^|-m46[a5#ra-r'5«l:, U-y v:^»y h^'t? K (ledg 
e cut-out) 179irJ:or5i'Jlt$4xfciSa:^ hU •y:^± 
SiJ^f^U-:/v?-tr^^ > hl77^jj^r, - o<7)Sfc;§3§34 
;i<ISl y i^lt ^;KfrSPc;^SSSlIX h »J :^1750BfTS^ 
a<lllA<iK$ttri>'i»o ^Lx-yv-tzy>>h177t*, 
X h'j *>:^Ml81<DT^irfei>Sj;S^5&gSiyf;tit^|ai82 
iri-St-r-So J5Cc;#iS3Siy<^lt^®182(i. ^n-^'H, 
€-S05#l§34^1Syf^(t'5fcif)a>-M:7-f >-tr*y h (fi 
n set) 187^^-r^, 5 1±KI§|X138^^t;o -S^^ 
-f >i2'V hl87(i, X h'J •v7^aSISl81fc<*:t/PSiJ183 

-^37^- >-b'y hl87<h^lc. Sf&§l§34^, Sfc: 

Hfc ^dfi^ftt- c it /)<-C * -5 cfc 5 Ci-r -5 o 
^,4xfcSJ^§l§SJI^SA h'J *y 7fl75CO¥®ElA<7F$ 

.Hri>^« js:i<;#«34ii, j5P£;§sisyftit^©i82* 

't;x;H52irtf A"r'5Ci:fz<*:orSl?::^i§«^^MX 
h'J 'v:^175J:lzISiy^^(t'btt^. Sfo^H^^^SX 
h 'J X h 'J -y 3fiI^^Ml8l SSfC^lg* JU— b 

m^os.m^^'^-mzs.Jt^^ij j\^—^Mz^^'r ^ 

fri6icffiffl$tL^o I2ia)l|j£<5qr*i*. \oma>RJtmmA 
A<-ocoiiisx h'J ^11181 iris y^itP,H-ct>'5>ti 

cot L-CTT^n-Cl^'g), LA^L, 10^SJ:y 4,^<<DJ5J^ 
^ISSi|X^'r^«*:3lcJS[f5S^S§SJI*SX hU 'v::^175 

1S§S$|31C:^$<DX h'J «V^^fcl±SC^:^$<OX h'J 

:i^Ji(r y f^it S c i: 4, -e ^ -5 o 

;:J5i::m46iajS ct: {>'m47ia ^ ^ tf)T#ra-r ^5 <i: ^ 
^0\Z. JS:c&#ll^lS^S175li, ^S^<7)J5fC^^34^ 
S.^m^:h)l^—'t^J\^±\z'&mt^tzib{z^t^^^<r>S.Z^m 
Sg34^-)g»::^l#"r'&¥®®^7X^-y^x h'J •y::^T' 
>^'<U-^li. g^SS175$, 

■C, ^«SS175±lclsyf.j-itf,tuf=«!»c0SCc:^IS34 
^±r;u— t;i'±(D'?-n-^^HcDxa hlctfAf ^ift 
(7)Sfc*SiS34^^;u— tr>u±com^o5iiSl-lii^i^<i^. 

5iSI^SSSSSSl75^l5fiEffl^fc(i0i^-r^ 
f-^^ldS^-J^-To 

;j5:icm48Ill^#ra-r^t, -o<OJ5f6§§g34A<15lt-J<t 
lfiHfrftMSfE:S§SSlISg451(DBi®5?;Wg3!i<iF$ 
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<r>T:^{z^ ^Zm^}40(D^iL-<v M40(r}iA-C^^J: 
5 (C^j^ttlt Snasa^ n/i^^X V h ^''4593!)<jl 

x;H42, 144. 146, 148. 150, 152, 154lctiAr*^ 
<i: 5 ftt It ^ nSM ^ tvfc O X ;u <7-457 4. Si; 

':7x;u:/^^*457j5^u:^i'<-v h:/^^'459ii, go 
tt^S455*^bTlfi)*l::sit;^::-^tLr^;iA<L/£LM::^ 

§|§34(DOx;HDc*:LfJ^3.^^> h 140-^(7)»A^/=fi^ 

§Sy ai L 'J A461(D±^ir, l$(^2fijflx*¥®453lc^tT?tC 
±:®462A<fc'5o a^AS^a451(D®5aig8|-, ?ftytlSL'JA 
461 fey, ?S y ai u ij A461 ii^ ^ SU'^^f^ :7 -f 

>465/)<3d^o 

;^icm49gl$#raf Si:, 10^(DJ5n£:#l&34i^«^-r 

S 1 0<1<7D DO ¥® 455 $ r >5 m48(3 CD ft g J^fE: ^IS^ 
iS^a451(Dq^SlaA<^$*^rt^'5o ia<D|ligi5»|l*10® 
(7)SJ:c;^IS34$«?#r'SA^ ^a^a45l(i, mm:<r>f& 

CD sec; SIS34 ^ S f- <y>( C ft ^ CD ^ (7) (HI ^ ® 455 

^^-r'5<^5lc^||fi£rSC<b:7b<r^'5, ^li^M45lCD 
':7x;U3^^^457*>c):t/^i^-:/ h 3f 5 ^'459fi-^-n-r 
n, ^xJH52fc<*:U;^JL^'V hl40lctiA$H^tT.^lC 

-r-S. 3S«^a45Ui, rt7x;H52fc<i;l>'^j.'<':/ hl40 

iz^^-r'Sctircfeorjsic^S34$@srs3!i^ -^x 

;H42, 144, 146, 148, 150, 152, 154^5 J: CX+j. ^ 
h 1 40<D 5 *> CD- O ^ ti^n <=> ^ ftm<DSfcf£ It^a^^ 
t3i4-f=*CDir^^-rSw,t|-J:orSfc;^S34*@^-r 

l-^^CC'T'Sif^ttiiLTif^fig^tL'So Da4^^®455<*, S 

coT^r^mxf^m^ti^o Si<;^S34(i, ox^u^f^^' 

457fcJ:t;^i'< v K:/^^459^Sfc;^li34(D5ttCorS 
Ox;H52^DcfcLK^3.'<*y hUOirJf A-rSCi:lCcfcor 
S?^3Sa451±fzSA$4X'5o C(Dcfc5l^, tHH^;2ji®455 

itRi<;n^m<Df3/<-^mmr^o ^x;u^5'>'457fc 

cfcU'^^'^^v h:/7^4594i, ^j.'<-v hl52j5j:l>'^aL 

$ ^>lzm48gl^cfc0^m49S^^i:i^r#raf -5^:^;^)^ 
Scfc5(-, Sfc;^IS34^#t;^il^a451(i, SfoSSS 
tr;u±lciia;*A6$tL, ^^Sa451±(DSfo# 
if34cDiiai4, SCc:.^i§34fficDSro^lf b;uiicD 
i^Lm\zS^^tr^o SltI^a451/j<SCc;§^:^;L.-~-tr>ucD 



u-'S? (4^^^a45i ^B^irf\f^mz^^\z)^mi^ 

34ffiCD rKP-y^-<> (drop in) j m^m^MVh 
So 3SaSa451ii<DJ5JSSil34(4, S^iJLfcS^, StI 
Sga451 (Dglf^:? -r >465Jd J: U MS L U 461 ^ffiffl L 
-CSC5^ll:'3>u— tr;u±cD^^cD<iai^(i(ftii^tLSo 
C(Dct:5lz, ^^<D^mn^ZA^-m\z5.ftm^i3)l^- 

'^)i.±{z^mr^ztt<v^. s.mmm4^mm\z5,m 
nm:h)v~^Mz^7<r^:^mtit^xyt^i^-^mr^ 

$ »b ir m48S cfe l/m49l21 $ ^ t i^)r #ra-r s <t A> 

f-^, ^ii^a45i$-^-cD(iair^L, :^mmmx'mBM 
Ltz^o\z^m^ti^^vs,itnm34m(Dti/<—^^xs 

-P^ly (fin) 465^t-{i?iLjtBL'J A (rim) 461^fl|ffl 

Lr3SA^a^±rsi^{c?i< c<tir<i:or, isiisa45 

1 * J£I;E:§^343!)^ b yfSL y ^-r o ^ x ^ ^•457fc«*: l/^ 
ZL^-:/ h:>'^^'459(DJgCS^I§34(-^^-ri»^|^:t3;!)<SJ^ 

lr;i.cDJ5Cc;SS34ir^^S^^;^«*: y 
t^<D■c, ^«iSia45i$iiy^Lr^, src;^fl:b;u- 
-tr;uA> ^ J5I^;#§§34;b<nnS C <t I4?jf t^o x </ 
457^3 O^^JL ^ h '/458<D:;^*<^^:^ A</J^ $ 1>CD 
li, -oUf40x;u:^^y457*5«fco:^j3.^-v h3^^':7*4 
58(7)T=~/^ft#J^tt<Dfcaft>-Ca5y . CCDfciftlC, J5iS§ 
IS34 ^^^^a451 ± lc» A-r -5(0 S o 

^it^^^y*— >ii. ^H-^^ncD^^diSl^il^Dcfcu'i*^ 
< ^T^tLfzm^i^m^izm y i&it $ -tt s 1 1> ^ 

d<j?^i:;S^$i!'(^¥;*/)<j^:^^r'^So il8S<DIE:^^Tf*, :b 
;u— tr ;u ± !z $ tL r I > -5 if 5 ^ ^ 

•tr;ucD^(D{iaiw#st-s^v -J zr\zS9cmzA y i^t; 
(D-e(4^f < fe;K75sy r-Kj-iz^^-rSo mmm 

m^(D'^^y^x.m:mmiz^'ox, i3jv—\z}v<D±m(o±y5 

<D^m;7S£l:;b<^/MSl::}qiX'=>nSo ±^cDPte^tt/c^ 
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irtqix.i)i::l*?!i^^ySt^^ — h (turnover 
rate) ^5cfca'SSl3S[«?b<^^^^r*fc^o 

vXi^A^^t:SmAD205Siliffl-r^o 3gSl;7iE202 
SSlttir»SglllR208*^«qiifflL. ^i'^fS+CZJ^-X 

IJft^^A<*;u— t:;u^i*y->i 9 Miliar -Sxt^. -f-cD 
;SJS)!)<-b>-9-212(r,tor-y->3f'j></'$+t-5o -b>-9-2 

§6f(Dr^ag?$iSi:T$i|^5i^v^— >i8A>f,tsitiii^. 3^ 

$i+'53b<, .:7;i.-<7^-f *v^Xi>XT-i* (fluidics syst 
em) r'fiEffl$*v-5i]D?^IST-tr>:^'J5OHc;^i03^(*^lii 

•r^fcirxr, ^stAa207*iicrT3itffift(Dfi|(ttaij^y 

- >1 8f^ ^ a^^d:;S^$iW$St|t »b ;*^m;?i<S? A ^ 
-So 1g^AQ207^ili:yiC<Dc*:^;:f:^Sl(7)*A(i, ^ 

— >18l*. ^3lSjELt>;gSlzttl5!ftL. :^;U— 

-oxmmu^mzm^^^H. Ltzt}<'oxz(o^o\z. m 

mutm^x ^ ^fznmiMizm-^<Di^f^\zr ^ z ti3<x 

^^^jz^-oxmf^^H^o mmu$^^X'^y^i,^mmr 
^t£[fvt^< . mmm^v->}BP^x{tm^^^R^<it 



i3J{^—'^)\.t^i&^\z^m.^Htzi^)[^—tz)l^^^{z^o 

mizn±t^^m\^<os>^rAmt. ijjv- 

't)\.(D'r C±y^im\z^^E.ti^Ta>:k^tj:^^:^^1^\^ 

t^fi^t>i^-r. ^^ti<tiji.—'^}\.(DT:^^^i^'r^t^\z 

^i^t;(DX{tts.<:hi\.~\z)\.<r>m^}X^-\z^^-th. FP 
I A^S ME 1 IS ^ «aii ±1 b ;U46 * il y ^ ^ ^ t; 

— tr;u46li«[iac0SJSSSI34$<*»t-'5o Sfc:§l§34<7) 
TSUI*, Umnm y— >1 8<7>* tr;i.BI« >1 9rt 

ttc$tLfrScc;#l§±:^y->47e#C;o Sf5#l§±:^y 
— >47<DT:^ir u^r, *i ;u— tr >U6fe <*: c;j5fCSl&34 
r*, Ji:^y->47i:^;u— fe;uSaft^/->19i:(Dilil$ 

Sl3i^202CD^il[|/)^^,l6^$t^•'5C<i:;!l<^A^^o JStCSil 

±:;^V->47i>a)^^*<iim^^3S202ic$ i^, $tv^c 

i:A<>UL^(;)T*. J5nc;^l§34cDg3J&^?tT.f-^i§f/5-r C±ir 
fe^S^lil$<tA/<i:^lfi-t+-r. "ecDtz^. j£fS#S34;!»^ 
t»<7)mfga)a/)<^'>^tt^. ±:^y->47^:ti;u— b;i/ 

BB»^/->197!)^•^'St^-r^C<hlCcl:or. SCc;#tl34cr) 

r c±iz^^^^^m^^'ttr\z^^^202^s,m^^3 

r. SJSS5§344>a)3SEi*0)^Jfi6$4i»$-t±rirSf&§iS 

t Pel -C <D fc^ A<tT t5 ^ o 

::):l::m52(a?:fl^Lm54S$^<i:i^)X#ra-r^i:. ^50 

|g<D^nf»§gr■tr>:^»J501A<^$Hrl^-s„ *Qjifti&r-tr 

^zfav<?^tzitmf^m:i^mo2im^^. mi^m^i*^s 
Q2{ttztKi^. t;us^Oa. m^st*(r>^m. ^tz 

i^'iit^t^Lmx^i!,Hxi^^mmtji^mmm^xmf?s.^ 

f^^7-iz:yy^)^i^itin'^(D}^f§L\zmk^Hfz^^t 
(DmmZ}^f^mm^^tz^^^'^'i=r^fzMzjm^.l/aT't 

>y ^) (D:^&^m^izm\^f h^^^m^<^rjmmmm 
$ «i \zms2m t ^ L m54(a ^ ^ <h r ^mr^ t 

^cfcdl::. ;*a(*li;ai*Aa513i&ili:r3-<;H^c;'a<*ie 
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<* tiS P 51 SIC f:t»-r ^ Stt<7> ^ ^ (»ihf 

A^lC;*«<*t±3 P5l5(7>^ffllCT-:7 D >X 'J — :^5173{|<®S 

^if>T^Zt\Zj:':>X. m^nr-tzi^y^jsoM)^!^^^ 
ssa)rBi(z /j: ^ ck 5 izmrn^ n ^ » inj^isr -t > 3^ u so 

3.8-0^ (9.65cm) lUTr'^iU. -^-CDfriT). 

A/ t M i ^ o < s s ^ 1 fc L -e ^ m ^ *t -5 o 

$ttfrMEIA:^— h »J v68A<^$tvr t^-5• MEIA* — h 

2$#t;o MEIA:fD— h 'J 'vv;68(7)ll^rzfi:ti— h'J 
l3aglJ218(^-N^-/<ft(t$tL/r;ia^ttXD- h216/i<i5 

h»J •y-:;g8nS»218ICcfc-3-C. MEIA:^— h'J 
v?i*l(z^$ti^3tl#^ •v^x«'m22irT^-lrX-r 

;j^lc|B56ig*#ra"r^i:. MEIA^— K'J v68*£*^ 

T (trap door) m->^^^ij— *) i>Zf h —^^mS 
00A<5r$;Kn^^o h »j v?^-y/<S90(i. ij—h- 

'j vl^aSP218^W-ri>}b— h U i^T^-y /^—S90(D^ 

nfr^gfc(7)MEIA:^-h'J -jV^Z^^Vo h'J -y v^fc 
•>/<59li, 3^'j-:;v510. f^c^^b** h 'j v^:7 ^ — 

-5 a ^ »J ixSl Oli, /-n y / <59035^^ q> (DME I A* - h 



68^§(tAtt. H »J v;5)<:t?— hU v^^^- 

^^SSOO^iiiar-^-SJ: 9(r-r^:?'j »v vXa- h (b 
ridge throat) SU^miT^o ::?'J vSlOl*, K 
□ K512a-b t^L. KP'v K512CD a - b Jilc 
vA'hyu (shattle) 520;{»<JilftBl^{z5Xy f;t(t h)K^o 

$«iicm56@^#ra-r^^5i'6^^cfc3ic, aff^^-'Si 

530li, '>v510a):^V Kp^v K512a- b±-C; v-^ h 

>u52osm»ic^li$ii--5o vA'h;u520ii, v/-^ h;us 

COMEIA:^— h U »ve^68S§^'r'Svv h;uxa— h522 
^^fff-So tilff^^— ^5301*. v/^h;u520^^ 

T^S'^Si&^-a-^o m^^—' $f5303!)<i>v h;u520^?t^ 
—•U^iim.t^y^nWi't^t. (Cup pin) 550a 

- b/)<MEIA^— h'J ^vv?68^ie^-r€>o VA' h;u520/)< 
^TiiMlc5i|iif -Si:. ii-jZf\z >550a - b A<ME I kii — 
h 'J 'Vi^68$itlL$ii-rvi— h (shute) 560F^lCft?)& 

f -So 

$i=,lcm56®$#ra-r-5i:5i'A^'5*k3ir. v^- h56 
Oli. MEIA*— hU v68*<h3-v:/KT (trap doo 
r) TOOrtlz^T^-S^irMEIA:^— h 'j *y veS^ttltiiM 

vi— hseoli, — K u *v v:7-r— ^^ssooirisiiEoi 

BgUazyMltbti-So /^:^562(i. K 'J - 
^^SSOOcDifti^cDfcifi^lzexi- h560^mScOiig(z€fe 

}#-r^o -srv^fu/^— 564ri. vi- hsaoicmiBI^Hr 

fc^y . n^Mzt^lZiyn,"- h560^/\':^>562(D:^IC^|Jt 
LTS^^-fr^o COck^l::. vo.— h560lwi|X^$tt 
tcMEIA*— h'J'V^;68(d:. -Sf >:^U/<— 564^^^ L. v 
ii.-~h560^lHllK^'l±, MEIA;b-~ h'J 'Vv^eS^^T^i^ 
^Ci:(zj:or^ 'JT-r '5Ci:3!)<-C^'5)o MEIA:^— h 'J 
v68/i<^TL/=a&. 564A<ft?«c$ ti. /< 

$^,lcm56El^#ra-r-5^^ h;u520ir:/^:; vv5 
40a-b/)<lSyMlt«=>tLTt>^Ci:A<Ci:A<^;b>'5>o 
•V v-v540a- b(i. h»J-yv/1^-v/«90a>liaP§5$ 
iiifiLTMEIA^b— h -J v68(cttft!bL. MEIA:;?— h 'J 
v68/)<:^ — h»J *y — ^SM500(D::^'J — 

hS\m<D^^^^mtS^^<0^^±-th. v-^ h>l.520 
(D7^— AiiS-Cti. vA'540a(i, /<590CDg^P 
SS$iiiaL3^'J '7 vXP— K514(OJL:^i::MEIA:^— hU 

v68^{iS^t>-a-r-5a '>-V h;U520<D^T(4S'C 
li. :^-y'>A'540b(i. h'j v7t-x'v/<590CO>^tlSi^ 
PSP^iSiaU, -V^tiyMEIA:^— h'j -ji>eQ^y') y vX 

:j35jirm57|51$#ffB^^^^ m56(acD:^-y::^e>550a- ~ 
b)!j<^$tLri^^o :/3 *y :^e>550a- bli, 5l»il>JI-M(>' 

MEiA±i-h'j -y v68(75;ii^ttxp- himz-nr^m 

8CD*-h'J *y>^S§agii218^/r(i3£f#v h 'J •y':7X*tl4 
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m')-^^ (lip) 5543-6 4,^-^^0 9^m') -jySS4a- 
bit. MEIA:^- h 'J •>v;68A<n{W'j :^554a- bl^(cli 

•:;^554a-bli. ^"O'SBSSZa- b $a^^.^t^o 
:j^t^m56{2Ifcc^a:M570$-^i:ir)r#ra-r^<V:^ 

h »j y V :7 < - gM500/»< ^ — h »J ^ <i: (D <i: 3 

S;i^ b 5fe^ii t; i: , fiv^^i >550a - b A<ME I A ^ — h »J 
'V veaizmifi-r-So :^*v3fe>550a-b3!)<:^— V V 

:f e>550a- b ^c^i,off^4^552a- bt<:h—h*)v v68 

-e. h 'J »v v;ggDSP2l8|-^fS]-r^^ V 3f tf >550a 

— b (Dc*3iC>ff^tt552a- b li, 3Sl^ttX O— h216ic^^ 

-^(iW^^^'J ^v3f554a-b-CMEIA*— h'j *yv?68(D 
^{H^fflt;. MEIA:^— h'J -vvescDlSSli. :^'v:^t:> 
550a - b <7) iL^ ff^^^t552a - b /»<l± ^ ^ GO^ ^ $ I 
^(Djsg^. ti— h'J •v':^68(7:)lSgi5lc^^-r'5>:tr'v3ff> 
SSOO^m 'J 'V :>'554a- b U *y :f 554a- b T* ^ 

— hu 'v•:^68<D^sg5$st;c^(i>^^:l^o 

$ \zmsm ^ ismsm ^ ^ t tf>T#ra-r ^ 1 5^*^ 

h;u520A<^T<aiai::JS5&-r^t. :^ *v 
:/tf>550a-bA^ hU 'V-:^68S->i— h560(-^ 

'v:/e>550a-b/)<^»$gg$fe-r^i:, a^i::<fey, * 

— h'J 'V v68liT|Sl^fr?|/)^;K'5o h U -^i^CDHiSP 
\z%^T^ti V :/f>5S0a- b i]i4'tt:^ D— hizX 
^)^t:Zt^. fc-SU^Iini^'J yZf-^ti—h*) viySB^ 

•J v/68lzfcl^rS*Jlci>jL— h560a)^^^T Lft&tf) 
^SP^tJ^i^o :ti*v:^t:>550a-b;b<^fi|*iaiM|-r^ 
t. ii—h') v68(DIIgBl::f^^-r ^ e >550a- 
b(D4>'D»^t>t552a- b*5<fci;n««»J »y :^554a- b # 

v?68(7DJSgS/)<a^<7Dfr<sr)JC^Tf :h •> 3f e>550a 
-bA<+5>?^fffiSlf£«t^«ILfc», :ti-h»J vi>^^<DM 
s\.^yt,a— h216/)<4"Ofet^t552a- b/)>»bntt. h 
»J v68<;)lIS&lcfl^-r'5* ::^f:^550a- b CO^iill'J 
J :^554a- b A<ntt> ^Ofzih. il— h 'J v68(*it3: 
Lr->:x- h560(Z;^T-r^C<h:A<-e#'5o m18121/J^ 

:^ 'V3^t'>550a- bCDiSltl*. h 'J v68A<S 
$E$*LTL>T4;. ^hl^lt-h :/e>550a- bj*3lc>'j:< 

^Z.tt^1^t^^o C<7D^3(-, MEIA:b— h'J *y v68li. 



h 'J v:? >f -'Sf^a500^iai:r h ^ KT700pfc}|r 

h'J *:/^xa2&712$#t; h^-Jy\^T^»1^0t. :^-h 
•J ^vvS^Tv-^;?.^ (adjuster) 722S^t;#R KT7 

I^f-MEIA:^— h U v68li, h U vii^i::^Tf 
-Sa a«). #R K7720;!)<:;3- h'J *vvia*S712$igajrr 
i>o h^'v:^K7700(DT:^izfc^*;i — -b;u^b<*— H- 
•J ^vv68^S§-r^J:3lr(iM;^d^$:K-5<i:. ¥R Kr 
720/)<. :?3— h'J vili&712^iSB5T-ttr. Jb^o:^— h'J 
•V b iU^-CSiSr # 4 <fc -5 1::-^ '5(4S'^®Ie 

-r-So :b— hU v687!)<:b— h 'J «y viSiS712^iliaL 
/c^, #RKT720li, hU V v^$Tv-VX^722 

;^lzm58El^#ra-f ^i:, :?3-h'J 'yv?68^^— h'j 
•V v?;t^ / <590fz^T $ li- ^ <fc 3 1- ^S*ir> $ tLfc * — 
h'J •yi;^! — K>480^#t;:b— h 'J >>v;7t^'y/<590<D{|iI 
®BT®l23!)<^F$nTl^i)o ±1— h 'J v^?t^«y/<590<7)T 
$i5li7n-:;/</^ttCgaPS5486CD;/3--T— /Ni^lt$tL^« * 

Lxm<(r>\z-\-^tji:k^^<Dt(DV^^) . --OCDTl^^ 
— T^-< >ya — ^ t"> (unloading roller pin) 484 
im-r^o h'J ryS^*— h>480li. r>D— 
> □ — 5 e > 4 8 4 ± I z 1^ ih L r U ^ ^ (7) i: L r 71^ ^ tt 
ri^-So h'j*>v*— h> (carton) 4801*. 
»"e«::»tMjBfT>a-7^-f ></<iS481lz^$4x-Cfc 
tj, CCDii^t,»itL-C*>y a-vtf>484lZcfcoT3g 

m58ia(7>^— h'J '^i^^— h>4803!)<^$ttTl^ 
:^-h'J-yv*-h>480{i. a-^ e>484i:^ir 
tr 3 <fc U^IST ^ § ^ ic-r -5 :^ ^ ^- :^ > 

li^::^ (tab) g3ag?482^^-r^o :h-'h') -ji>ti—h 
>480(7)i3ty 7^8211*, ^ :?f?3Dga4827b^•b*— h»J v 
:^3— h>480<7>fi«|®839a- birii^oT:^— h'J vi>iJ — 
h >480<7)TIS|i860-^SO^^o ^- h 'J v:^- h >480 

(Dmmeoit. :z-o<d^ y 7^:821 ^tti^-r t > v^is88 

L, K'J y vT^ y/'^SgOtD^Jt^oJ^U'D — ^tf >484 

i^Lm[nx(om^i^\zittl— h^^mwomtmi^xi^ 

-So :^-hU *y v68li, h '/ vrjgDSP218A<t"^ 

:X\zmSB^. m59AEl; ^598®, mSOm^^ti^X^ 
mt^t. ti— h 'J y-Jii— h>4804^(7):^— K 'J -7 v^6 
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— h»J *v V*— h>480A^«b^:?gaQffl482/)<gsy^5Fn 
-So d^l^X'. :^-h'J'Vv*-h>4803b<. ±(Sl^<75t 
> v^SSBOlr cfc o T a - ^ tf >484± lCitig;^<S() ^ tL 
-So h h>480<7)t>v^lS880(c^Lr 

t^^^itl. *-h'j-vv*-h>480^^ S««-Cn^ 

;^l^T'. h'J 'V v7n*:;/<680lziELlN<i7K^(iS-C? 
fSA^tt-So l> < r>t^(r>ii— h U *y i;658(iJ5lEK[fi)T'a 

m^\z^ y C ;b<r' ^ -i) S jI;!^ -y / <488<;5ft©3IJfe 
4^S?nf -So SltT^.:;/^!*, □ — 5 t:'>484^<!gfl3 U 

@ S g - ^ ( * ^ ^ 4 9 2 ^ ^ f «. 

na>\Hx CR) ^i-lJTlt^i ^ O^TDx (R) :^:»Tff -CiS^ $ 3fe^ 
m62IE}ir^f:^fl<)|r284-e7rLfcFPIAffl<7>3fe^ 

v>t.7^A ( rFPiA3fe^'>xi^Aj ) fecfci;m63iaic^^ 

MiraeiT'n^LfcMEIAfficD^fe^vXT^A ( rMEIAafe^^^v 

-5. m64|g|ir:^<*Mi::248-e7KUfc5fe!¥i*l^»'>Xi^A^ 
3t^$»l^'i>;^7^A248<7)4''CWi. 3t^v/X^i*28 
4, 361l?fflr'*5y. -:^fSj/<X257^:n^Lr4'*::/a-t 
•:/^255i:iiflT^3fefl-^:/a-tr-v^t254-efe^p 
Q -b -y-255-h -CSftf^-r-SX^rvjL— ^ 256 A<0SP254->^ V 
^aa-7:^K$i2iy. 0SP254A^ -^-cOzi^V K$f^»? 
FPIAat^v:7.7^A284^^<i:i;MEIA7feJ^'>X^A361 ^ 

6li. -eOliai<0ftll3lC0f::y)U. A284. 361 

t<^\zm^^^t<n{zm^^9m(n^^imr^t}<. os 

P254li, CCDf^:^A^^7^— ^ ^ilxHIL. 4=*^a-t'v^t 
255-^i3l y ig-r o 4'^3^a-t:-7-t^255(i. 'jT^U^-fA-C 
(7)7>yAT^-t?X5>1ffvX7^JU<DSf^$i«iK-r'5o OS 

P254(i, 't(D^5^jimm<D^u&^m^^si'^t<. :km<D^ 

5t -> X A248 A<FP I A^t ^ v X A 284 fc' X i>'ME 
I A3fe^¥: V X A361 $ i: 0) cfe ^ -gil-r ^ S iS« l::^ 

^-r^fri^rr, cc^^jasi^OTv-XT^A^^^jumt^fi^iicT 

iZ. FPIA^^vX^A284m<D7fe3iri. hl404> 



x^>/\ay>^>3^286-cfe^o 5>:^286li. T/^— 
^^290. t— h«j:7U':?^ (heat reflector) 288, 
t— hT:rv— /\ (absorber) 292^^Lr, 3ttg^i!l 

e:7^;u^294^iicr. ^fflA^;^d:3Sl^lSf i-eaLyil^;& 

ift485nm. tUt>-^Xmm}&mzmmr ^^i!h[y:yX293 

^imzji^x^m^^. s^m.^tifz^^it. ¥dbu> 

X310!Cc^o-cami^£iiiS312. ^tSt>tE>Z^ ^ 

hiz-^m^H. mj^^ixfz^^u. igia;*aa298$ai: 

r^«L, ^i|<0¥00U>X301fcJ:orFPlA^3.'<-v hi 
404'(DFPIASC5;1-&itelir-&m$tL^o FPIASlS;S^1^5 

tB 37 302*5 l^iS3fe^304^il U r)&ai $ S 
ifeCOq£eiU>X306imi&L, ¥dbU>X306(i. »Ct±i$ 

MMt. XMQl^J^mOB (a) ^tH^ Ur^tt^tL^ > 
7^286fcckUTMT308ir^*&$tt. iaS298(D 

m99^lftl.xm^29B--^^^^ti^. Si^^£lilS312(i, 
7 > 3^286-w(D A:^287 * as :^31 3 * ^> 
Xi^A248|riS{ft-r>5» PMT308%. PMTSOStTDT^— ^4= 
^ 3^ Q -b 1^255-^5^ ^ai:^ 308 (b) ^i^^mmi^:^^ 
A248lC{Sm-r-&o 

m63S^#ra-r-S<l:5^'*^^c^:5f::. MEIA^t^^v'Xi^A 
Z^^m(D%Mit. 4C^^>3^364-Cfey, 
5FLfcAl^l^»JC;'c^orMErA:^-h»J -y v68(DI*l§1$5$ 
ra^f '53tx;f.;u^-3i^^mf ^3 ^ > 3f364;^)^ CO 
S;fitS[365nm<D3fe SSlia $ It ^ ISlfi 3? < ;U ^ 364 * 
raa^-r-So ^(D3fe<D:^g|X5i^f*. ^^fe f-Ax:^«j -y ^ 
360(ZcfcorStt$H. pfe^MEIA:^— h'>*:/ v68cDg3»C 
iaSBrr3t*^m$-l±-5^ifbU>X358^Siar'5o Die 

^fetTD^ytDSP^j-ii, ^i^fet--AX3f»j -y^seo^^ia 

3t^&«I»lieaia>-<;i.^368^raB^-ri)o 5fe^6*J^ 
^iliS^? -f it. 7fe^$q^'>X^ A248(cai:^367^ti 
m-r'&S^1^aJSS366, •r^<ft>^:7:r h^Y^t— K--365 

MEIA:^- h 'J *y v680P^^1^(i. ®l^3fex:?.;u^-'lz 
^T'^>nfclS^. S^5t«]-caL/c, 450nm^^t;»as 
WL^mt. ^>X358(c<i:oTi|X 

7sZf*)-j^3e0^m^-r^o )&ai5feii, 450nni(7)5t*2lia 
$-t^^«caj:7-fJU^370fcJ:U:372$ifiSL, :g|l6<JlrPM 
T374^raa^f H^I^. A:^365^J<fc a'374 (a) 
L r ^H^H^ > :/364fc<fc (>'PMT374(C<Jt$g $ PMT37 
41* Z tvic L X . PMT374a) X - 'S'^4'*:/a-t'y1^-2 
55-vi^^3t^$iI^vX7^A248lza5:^374 (b) ^fSlftr 

:*i^B^<Dte<0.®4ll(i. l^fi!ffl^rBl4>l-^>:;^364(Dig 
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IC^fo PMT308*^i=)C7)ai:^3308 (b) *J J:i;Sm^ai«3 
l2A^^<7>as:^3l3li. v^;u«-^:^p-tr-v-^^A/D^'v 
:^250 ( "DSP") , tcir^f^Crystal Semi conductor 
/j<{i^l&UrL>^5^'V3^--<7>T-^a^A:^-Cfei»o 0SP250 

:^/\X252^:f>LrOSP254^i2^-5o 0SP254li. 8 f h 
V'f'^^nzjvKQ — ^-Cfey. frt^li^hP — ^ (Mo 
torola) tt)!i<Sg5tL-Ct^i)HC11-CJ::U>. 0SP254>!)>^><Dt' 

r:^P^'^mS§ ( "OAC") 269lC«^$tt-&o .DAC269J1 

7 1 tn- L r ^ -mPMT cfc t; ^ > :^286 i& igifi-r ^ S'j ^ 

a>mM2SefSJ:XS210{Ztgm^^^o 0SP254(*. X^v^^l 

— ^ 256 A^ i=, S^t L ^ <7 a u -7 > Kictjt o r ^ > :^286 

— 7 256lcSEtS $ Hr t ^ 7^-' J: O^Si^^^aJSSl 2 A> 

— 5256cj3<7)T^— ^fi, f^^(r)FPIAJSC5;1^«!I-C($ffi^ 

^UrPMT308a>£ii:^fi|^#$igS-ri)o 0SP284(i^f-. X 
>r V? J. — 5 256/)^ ^ (D zi T > KCIS-^ t E ^fiJc 
U Kt^ U r eitfB^fe i: 7K¥<l5fe ^ W y « X ^ C i: iz 

'ox^m99^iY\^xmFa29B^^mir^. m^x^^xs 
z<DJ^^'/^y±mzt>tz^xmmLtz^5iz^ 

U U T ;U ^ AUtr /)<r' # ^ cfe 5 irOSP254rc«ti^-r * 
X >r 3. - 7 256(^ ir ?^^E-r • 

MEI A3fe^ vX7^A361l::CE:ffl L i: # t.|5l C C i: 
Tli^«>o PMT374/)^ib<DilS:tD374 (b) fccfe t>'Si^<fli±i 
i§:J66/}^ ^ CDtJB ;^367!i. itb(7)0SP260^(;5r :^ P <?X X 
^i). 0SP260li. T±u^'\nm5'<i>'?Mn^\Z^^ 
Ur, •?'CD<i-^$ifea)A:/D/<X262$^LrOSP254--i3^ 
ti.'5cl:5l--r'5o 0SP254(i. ig5^jai:^/<x268^:n* U 



$ Sfl^r ^ « DAC269 Ji<7) C tL ^ <7D v i — ;Hi ^ 
tL^tt. a3W74 (a) fccka^365$^Lr-E-H^*lPMT3 

74fc cfc 0^ 7 > 7^364 ^leifti- ^ %\\ ^ aynmnti ^ 1/280 

\z\i^^K^. 0SP254li. X>r*:;^-^256A^^SjIL 

fc-^-r^ P3-7> Kic^ifeor5>:/364$giS^i±. ^ 

>:^364$:!->ir L/ii: ^li. X<r vi— 5256{z*Ett$ 

— K/\»v^i::S^'l^r. MEIA:^— h'J -^^68(7)^^1^31:: 

^it-So CCOli^^. X^i;^ — 52564'CDt'— ^li. 
^ScDMEIAJ5fe:;g^!t$3r'<$ffi $tL-5 c i: ;b<ftl^,tT.r l^^ 

-efe^o osP254(iiHiB#ir, mm^cr>^^Km'^<7s^i> 

a.— 5256/)^ ^ > KlciS:^ UrPMT374(Dai:^l'lf» 

FPI A5fe^ vX T- A284*5 J: O'ME I Apfe^'VX ^ A361 
il-r'53fe^$«J^vXi^A248CDifif^(i^n€tt. f^B^ir 
il^Wl^ifi ^ T -5) C t ^ Tj^-r mess *5 J: U:m66El(7) $ 
Llt<DS?fBiy5:7|::at.cfc<n^-rci:A<-C?t?^o m65[g 

316, BEISty i>-y>X^^314, jE^<t^^352(D^ifi 

f^mmza^m-^ify.^. ^mi^mm%. ?^fiimz2±om 

iili'^334, 336. 338-t?au/--X^vjL— ^256i:0SP254 
t<T>VS[Cr>'^m\Z^'Z^Xm^^^^. ^iiM^-^334. 33 
6. 338a)S^4»lC, X^rvjL— 5256(*. il<ifi-^(D h 
U— 'j^^x-yv (trailing edge) (cj: oXFja^f^^ 

tzn\<^'rhm^^mm\z^^m:U't^x(r>mn,^^^\^m'ii 

r^<r>\z^^t^mA<r>^^iy^^-t^. ^y:>\z^{^mz 
(i, X^Vi-5256A<BtlBliayiSl!)J^^316<0^^8#rBT 
$afeS-r-5i:. iliHi'^334(7)hU-U>'>'x^:;v;b<8tr 
B!l»yj5i!i@^316$gB>fe-r'5o :i<Dmm^\z\trf^(n 
mtSLt^n^T^. (1) hl40A<, 319lz|S-^-e 

a L t- , PMT308;{j<i3I^IS ^ ^ :^ ;u— tr ;H:: J: o XiiLWi 
.^(to^tt^o (2) ;*«B^298(D{l7t1^^;!)<S^lzSS$ 

tt-S. (3) PiiT308(n^i^A<ift^$n^o (4) 5>::^ 

286(7)?t@/)<. ^^^-^ Hl404^<7)FPIA;l^ift$Bi^^^ 

m 1 <D^ft4=(::(*, X^vjL— 52561*, ijji^—^M 

^it^(Diz±i^tj:^r^Z\B^m^)m^. :b;u— t;u3197b< 
ff^-r-St, X^vjx— 5256(*, ^SlE?Sffiia32n?7F 

(Dm^(Dmri\22o^m^)m^o mz<Dmni^iz\t. x>r 

5256(i. 0SP254*<;*aa298^, SiIliCDT-rP> 
^(g5tlza^$1±'&(?5l::+^':*:B^PBl322^iijy«^o M 

^:=i>{tm^mM^mro m3<Dmm^\zi^. xvv^ 

-52561*, 0SP254A<PMT308<7)?t]f#$-ia^-r'&a)(::+^^ 

umri\224^m^)m^o kS^i^. m4co^fi4>(::(*, x 
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^V3. — ^256li. 0SP254A<^ >^ > ^286C0!$ 

g$i#|ji5iS328, -r<f+:)*>'>^- (siimier) 
i=,. ^iKV h1404>a>FPIA;*g^«!l^BB8^-r'5<?)l^-t-5J' 
J^^J:t;;i;t^^^^^330. 1" ?^j:t5^/N~ > (burn) 
--^m:^^'^^<DiZ-\-^tj:mm32Q^m ^JWl^o 7 > :^286 

(i. ^>:/286<7)#^$Sl^•t±^l$i:iSU^^<7)T:^^ 
FPIAig#«5^raB^-r*(DtZjg5^3|3tC^±^iS330^a) 
^-J is ttfr^^326p^-CCD tlil ^cfitl^^iSitr- ^ ^1$ 
if ^ >zr (Dimmit J^\z^l\ Zcnf&mt. ^>3f286<D 

mm^smi\zpm308(Dm'^^^lS^ >yxT->^>3^286 

CDraB^^-^|z|t»#-ri>fi^t^^3364>l::. I^Siyv- 
^>xS^314<75S^>tfl#«^pBl^;?iSr^o ^ISUi^ 
— >!r>X^^3144»lCli. xyvi — ^256ti. PMT308 

K140t^3CD^^£^Lrt^^il'&1^?!)^'ittJlt^nfc 
— 7256li;^t>-C. 0SP254A<, ^tfJ^COT Y a >-C^ L 

fz^5\z7gL^29Bm(^^m^t^i^m^m^-^m^ts^±^ 

\A(Dt^^)\Z\^. X>rvj. — ^256(*, PMT308A<. mW,^ 

(DT^zn^-x^Tjki^fzmwimtftmz^iL^-j huo4^(Dm, 
^ju^mmi.t^^r^T'tu^m^iDspzso^^^cDiz 

+^'^fB#P4348$ii|y«'So 23IUiyi^-^>X®««314^ 
<DiE^<tjg^3524»lr(i. 0SP254;b<Sifi&<]l::, .^b^298 
T-<3>-Cj5tUfr<t5lcil^(0t^Sli::ML, PMT308 

^^§[328{rM'>$i±^« X>rvi — ^2561^, ^^CD:^ 
^ (Dmm3S4^(DiS:M(OB0fWzm<Dmmi^-'7':y^^m 
^r^Ztfi<X^^o 0SP254li, X^vi — 
3384>(C. iSl^iJ '>-y >X^««314ct=l3i|xm$tt/--r-^ 
rcDT^— ^ ^CPU255-^i^^o 
ME I A3fe^ -> X ir A36HC^il-r '& X A248 

;*Slfi/^««378. y >XJ^««376. IEmib^«fl41 

-h(Dilfl{t-^394. 396, 398-e^ L/-;^^ viL-7256i: 
0SP254<h:CDPBl(DiS{llCcfc^-C^$^^H'5o ^iafifi^39 
4, 395, 29Q<Dmm^\z^ X>rv? 3.-^2561*. iiilfl^ 



^2Setmm^ y >Sifi^«3378cD^^^rBl ^ ;^^-r ^ . 
mmm^294<D h U- g X^'x v;i<85BglX y .=Si[i^K83 
78$ga$&-r^o Ccn)l«84j(cliTIS<D*itA<^^-r^o 

(1) MEIA:b— h 'J v68A<,. 381lZie^T'aL/c. PMT 
2Ut<St^^ i>^^:h tr ;Hr J: T (iSi^tf) $ 4x 
-5. (2) PMT374<DfimA<^^$n*o (3) tKH^SI 
^>:^364CD!$jgA<, MEIA:/D— h 'J v684^<DMEIA;g^ 

m 1 cD^ii4>l::li. x>y 3256li. t;u3 

^■t+>&(Dic-|-5^'>:fB#rBl380^1Jiy|i^o tr;u381A< 
i¥±'r^t. XVi>3.— ^256fi. 3^iEiE?£te^383-e7i^ 
L . * ;u— fe ju38t /)<^ift^ t- liUfft * f?ih-r tf> 

(DpyT^cDffi?ra382$niysi»« mz<Dmn^\z\t. X^ 

V a. — ^ 2561* . 0SP254 A<PMT374(D m'^^m^t ^(r>\z 

±^tjimr^zsAim^)»^o m3<D»fitt>iri*, x>rv 

JL— ^2561*, OSP254A<:1<;la^>::/364(D5iJt^^#^?i^ 
388. -r>^ft5*»v^-4*S3b^i=>, :ft-h'J *vv68^=cDMEr 

^m^^imBMr^(D\z-\-i^tJi^±y&m390^ ^ut>tD^< 

-:yikB^m:K^it^(D\z-t^fj:mfS\3SQ^m^)m^o 

{zt^'om»^\zWii^r^^mi^7.7'i^\znLxmmiz3i 

L^B^Fa1A<g-V'$H. ^>:/364co^^A<^< ?^d:'5o ^> 
zTZ^AcDm^ ^mtrizit. ^>:/364A<raB^ffi|c£.Mi: 
$H>^d:i>^^lc, 5>:/364<;5Sfti!lf^,^*lt^'r*^S 
^ L >tf l+ttii /j: ^, l>o. - ocd:^;^ CD •=> 7bN;!j<^ 

i^^i&i^fi^. HE\ME^'^^^m^r^(D\z>z^m^j.^±^m 

^ f 5 if ^ > (D ifi ^ ( r L ^ m 3il -e ^ > 7f 3 6 4 ^ ^ 

r^^^ZtX^^o 7>3^364^^(Dl»Itlt^.^5a^l-lt 
^•r-5te<r>:^^l±. 7>3f364^^lZ|tl70*t:(D;S;aic|i 
-5) cfe 5 ? H -5 mf^^/ ^26Z\z ^ > 3^ 3 

64$Sffl-r^C^T?&^, CCD^IIIIi, ^>:^364(D# 

^±^jt390A<^^-ri)CD-e, ^i^fl^jiraflf^-r^^ffi^v 
7.^j^x\tmmx^ho mm:^^)7iwimmzn^izitm 
(o^^Si^%±'r^fi<. :$^nmzm^m^t<^i^(D\tmm 

(O^flLXh^. 
X>rv^JL— ^256(i^/--. hU— 'J ><7'x«:;v>A<il£ia 

y v-y>x^^376$g3$feL. f5i^(r, fi^isiyjsift 

SMfl378^JzPMT364(D?i|4#fccfclX;K^^^^>3^364CDffB 

B^^-^ic*tt#-r'5iimii^39645ic, i5!isjy'>- ^> 

X@^376cDiJ^>^c*::^(S]^;;^:S-r^o eESiy v-^>X 
^^3764»|-ri. X^ri^Ji— ^256li. PMT374/i<, —^jJjIjE 
S5yi^ft«4024'i:::^— KM -vv^BScf^cDlfc^fe^^Lr L^>5 
;^^1^3 «Ctt $ tLfc 5fe<D X :^ U K ;u L , 
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l5gl5>'J4t6<b^I-l3E^->-y>;?.^^376A<i^Tr^o IS 
IXy v->r>X^^376^<DiE^<bS«fl4174'l-li. 0SP2 
54A<gi!)MlC, PMT3740?«l4#^ia'>$-a-. 7K«7>:^36 

SC7):^$a>i^^41843<D^Sa>WBlU»J(D^ISISiy V— 
<r>X$ggj&-r'5Ci:>!i<-C^^o 0SP2544i. ;^<rvi- 
7ii(i^^3984=l^. v-^>XS^3764>|rHxm 
^^tz-r^X<0^—^ $CPU255---i2l'5« 

iZitCXm^tji^^^TJ\^:d*)XM.^^XSmmr^zi:y 
T' 15 M ^ -5 C i: $ S $ H fc L ^ o 
A. -K^ 

3. T^xcnm^^a^myT ^ j\^f3<w.mm^v^^. 

1. ZL— »f)5i<|g<DSlCSSS (RV) SRV:^;u— biur^^ar 

2. aiii/<'y'>*ag«i-r^ictt, 3.-+F/)<^-r:?a> hx 
mz^r. 

^li^^;u— tz;K^S^taL. Uil:ti;u— ti;u:^/<-^r^ 

4. :^:tjft+(igiu6^fr, ^m^^tz'r-<x(Dum^^-j':^^ 



(d) /<-i3-K/)<aii?T'fey, &^L^Ii^i^^M/^« 

c. umcDm^ 

e^L— ^A^i^>^'^>o— KLT^^u;?. h*f^fi)c-r^c: 

(b) a.-+fli, liS^^sl^irAy. fc-Sl^livXT^A 

2. (/<-=!- hVd:L<D) «l***y:^«(£ffir^iS^, T 
IBCDZ trt^n^o 

(a) JL-+FA«*<^'jX h-C. ^:*:^S<-<^-bC^> 

(b) :L-+f)!j<. #ra*4xfc-fey>>h<7D(iaiz^:*: 

(c) JL---»f/»<S#«|:*:$iiSiiaJteKl^i-:/AM^,^:$: 

(d) -try/ > h;!)<S:*::^;u— tz^H^lcES^H-So 

(e) «:*:;b<SS^$tifrCiS:3!»<5>«f8+ir^$tt^. 

( f ) ^:|fflf A<;S«SSSt, ftSI«!ltt;5E. «iEtt;5i>^C 

(g) tr;uA<-try>>h$-b^>>hltt»J 

(h) ^:tffSt3!)<-tr'>V> hlD$gg^«l^o 

3. (/<—=!- K^t^O) -;^^JL-3r${$ffl-r'&^^> 
T5£<DC<b:A<fTt^ti.'5 ( 2 lllI<X>^-^7 'J 77b<^^-::^ffl 
ir{$ffl^tL^« -:^<D4^^'J7(iS$75nTO<;D^J.-7^IC 

fllffl^tt. itli:^o^v'JTii;ii$iooiTin<o^3.-:?ic{$ 

(a) ^~+f;b<. :^:$:^;u— ■tr;u±-e;^izfijffl-e#^ 

[ZTTi^tLh^ 

(c) ^^:Url+/).«>^«p°o^im. j^^«!l4^;52. «CiE^;5i>^*: 

(b) '>X^A(i. ^lE (iiOI/^y^, h'J v 
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V. m^m. Mup) . iy^^^i^^M. um^^rr^tz 

(c) vXT^Aii, ^^')7.\^jL<nUMiomL^fz\t. 

(d) ir^xcDummi^t^mfzi^xi^h^^. 

(e) mz^tLXi^ui^^^m^t<&h^^. "ta^u 

E. ISS^<7)^»v^-< ^-^^ 

i/^'^n-S (x^rvzL — ^A<laSI$fzfi*>lc4^lS^J^— 
ISI/^:/^:^;u— fe;uA<(sliEr^>o r-^rcD^iiXi^ y 

(a) m:^a)^^\ 

(v) 3i£(*/i<l^a3$4x, fe-St^liZ-Asp^lftlCil 

(5ft<*A<^ai^nfci:<5S$tt^) ^■e^iiztfiA< 
li^^diL, 'A;ttE^\z^m^Htzmnt^mt^. + 



(vii) ik:^^>^d:«:*:(7)IStt:a*<i»?r$tt^^-e. T 

(1) 5i^azift^— $rA<iia -X-Xi^-y^f/S^T' 

z tt/i< z ^ u T (iM-- Ji P-f ^ , 

(5) ^;-iZ$i3i<RV:^^^x;H^<Dqt£l31ia-^T 

(6) vU>vA<a:*: "X"// I "X^ul/^ 

(7) ^f^zm<z<7*)ri^Lm.-^±^'r%o 

(b) 3^D-::rcD^^;t 

(D^P$i^th^m^(D^^ '):t—f<ti<mn^miz^pLibt\^^ 
zt^mm^titziK m^\z^^x\t. :X(j>^Lm&^^ 

nt<^mj:^<D\zts^^o\z^^^\zi^CX^;li^^<Dm 
izya-y<Dnil^}^^'i75Ztti^X^^o z<D^m<Dm 

mxit^T^mzi-r^^mr^tiSL^r^a 

(2) ^;iZ^7!i<^^1^M^f^(D;S^/ci:{ia-NT 

mtzi'tm<o 

(4) gfe^^^/i^BBC-So 

(5) 55';*SZttA<Z-5' 'jr^iM-^±p-r^o . 
(ii) :X\z^ ya — zf(D9\^mt<:9ti^^ti^. 

(1) 5i';^Rtt*<3fe>**-v:/<OJb^--^lJ!|-r-5o 

(2) 5i^;iZ|ft;&<j3fe;f *-y:^l^<DaW^i:{4S^T 

(3) gtjt#3f»<. m^Zfo hziMzi^m^^tzm 

fSitznm<o 

(4) ;^;^#/)<r^i:'S, 

7, 7t^-://N"(D^^y7^'r ( rjtf'v/Nj tit. m'^iz^if 

izn^n^H. ^\m\z^'Dx^mmm\zmxt^Mzi¥:mn 
i^ihmmA492i62^X'mc^Hi)^^tm^tifzmnt l 

(a) 7t<->/N(DqR?l 
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(iv) LLS/)<i£fflpIfig(r*n. ^3KS;-a«:*<»tiS$ 

Asp) izmt^ {^^m<^^ititztmmiti^) ^ 

(vi) vxXi^A;!)<, 55«:A<Sltil$nfcza;$<aSi: 

(vii) fe^^?^^;K-v/<CD^i*fft3!)<i!Rgi^H^^-CT 
ti(r>Ztt3<mm\z'i7t:>^^o 

(1) ^;izii^-'5i)!)<ajs "X''X7=--v://|j?-e 

(2) '^•j>vA< "x-^i I ^i^jg "x-xi i/^T-qa 

(4) LLSA<ffiffl^fig|Z$*L^, 

(5) ^;$Z^A<Z<7 'JT<ia'-s±^-r'5o 

(6) ^;iR3i;i<Rviiisii Ox;KDJl:^-^^i^I-r 
(8) iy')>v>t<ntv/^ "r'u I *ajt "x"//!/ 

(9) ^;izttA<z^g7<Sia-^-t#-r^. 
(b) 3fp-::^(n^;*i^ 

(a) ^lfiL.^(DlR^I 

(ii) 5)';iRlftA<ail/^y^4»<7>taifti^SI«3l7t?h;u 

(iii) :^;iZl6/)<2±:^fitS-^T^-r-5, 

(iv) LLSA<6!ffl5r^ic$tt, ^^^mmm^^ 

(v) ;7itf*/)<^ai$H. ^^t>(iZ-AspiJB|^lCii 
(3SEi*;5)<*l^£ii$nt-t{5^$ti-5) ^-^5^^;$ Z$ft/)< 

(vi) ;Tt<*;?)<^d3 3?nfcZ^${^tS<t 



(vii) ^^i^^ni:fi^ifilmol^^*aA<qa?l$t^'&^r, 

TSB<D C ti<^?^\zftt>H^o 

(1) 53^;iZ}6^-^A<3$JS "X-XT-^y^f/^-C 

(2) >v3b< -X^T^^og *y h;u (ju I ) 
Si^it "X"|i l/«?r'i&?|-ri>o LLS;i)<^tlE$tl. :^P- 

(3) LLS/)<fi|ffl:^^lc$n'5o 

(4) ^;iZ$6A<Z>:7 UT(iM--±^-r^» 

(5) ^^R^myum2'^JL)\^(D±y3^^wit 

(6) ^}iZ$63&<RViaii6 2'!7x;K7)I*?(DI!t£±3<iia 

(8) ^;i2^/)<2^UTiS5:S--±#r^p 
(b) zfa — y<D'ikm:i^ 

zfa-ytmv^. mem (»*<d^-:/t^^>^) r-isfc 

BMLf-J^5{zy^mt<tj:<tj:^^o\Z}^}^^*i^. 

(a) h L/--9-a>i!R?l 
( i ) i>»J >v;b<Sm "X-x/ I "X"// l/«?-e 

(ii) 5^'^^R$6*<l4a6/^v^4><n hu— 

(iii) ^;£Z^/)<Z±:^<iS-.T^-r^o 

(iv) LLs/)<«fflBr^ic$tL. ^m^mi^iimihts 

(v) ;-«i*;5)<^ai$tt, fe'St>liZ-AsplS^lcil 
(0SE<*J!)<«ltii3Fttfci:{RS$n'S) ^t?. 5^;iZtt 

(vi) ^^7.7'2^f}<. 7^^,m<^^^tlfzzw^^^i^Lmt 
z Si $ /<*a^— :^^u s i-^o L^r X ;^4'CDi«^*<D«: 

(vii) f^i^^UhO—V-(D^^{!l;^mfi^^&^\^tlh'^X' 
Tt^CDZtt^m^iz'irioti^. 

(1) 5e';i2lfi^-'S'A<j$jg "X''x5^'v::^/«?-e 

(3) LLs/)<^s$n, -^o—yt^^tzm^^^f^iz 

(4) LLSA<filfflT:Hfeir$tt^o 
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(5) i^S,Z^i}<Z<?*)T^m.^±^t^o 

(6) ^^R^mmm3 0iijv<D±y5^^m-r 

(7) 5^;'iZ»3!»<RVI43l3<7x;Uf*ja)tt£ii(4S-^ 

(8) v'J>v;b< -X"// I O hU-+^-*iSa "X" 

(9) 5i';iZ»A<Z^ UTiia-^Jb^-r^o 
(b) zfa^-yo^^i^m 

zfa-ytmxs. mem im:$^(D^-j^^ :^cf) r-ia 

F. «iSfIilt'^<7>SiC§» (RV) (D^iH 
4.^i3l«g^R^/)<RV^OA><?f, ^iM«SIJ|Pfe!(C?l#iXt;, 

6. RVA<fiiS:b;u— tr;H::«ia$H-5o 

(a) v-u>vA< -x-^/ I "X-A/l/li?r'ilR?l"r 

(b) 7^f^m<m<a 

( c ) "n"«?FBl?#Oo 
(d) i^i^mmC^, 
3. ^:*:(Dqft?l 

(a) ^;iR$47b<RVa:*:'t?x;K7)±:^-^^ifi-r'5o 

(b) LLS/)<fi!ffipTfiglc^tt. -^a^j$i*A<i$ai$H 

(c) ^{!^fi<^ti\^H. fe-SlMiZ-AspPgHlcii-r 

(d) i>XT^A>!)<, ;7S(**<«fea5$ttf=z;§5$(aS^Z 

(e) i2^^3:i:41:*:<75^(*IS3!)<i!ft?t$ti'5^r'TS5<7)C 

( i ) :H';izi6^-^A<iti^ -'X'-T.^-jzfyf^X'n^ 



(v) i^^zut<z±y5iiLm:-^±mr^o 

(a) ^fiR$Amymm^m'^::cj\.<D±y5^^m'r 

-So 

(b) 5i'35Z$6A<RV^|ir^«^'!?x;Urt<Di±£l3iia^-e 

(d) ^fizmt<z^ ^)Ti^Lm:^v±y3\z^wirho 

(a) v'j "x"x/ I silff "x^/ii/ft^r-qft^i-r 

(b) 25fe;f#3!i<gg<o 

(c) -n''^i^rB^^#Oo 

(d) m^m<mc^. 

(b) LLs/i<fl!fflBr^ic$tt. ^m^}^i^t<^thts^ 

(c) 3itt*A<^^ai$tt, fe^&Lxiiz-AspisiiLfciir 

(d) v;^T-A*<. ;jft(*3!)<^as$ttfcZSi^(4ai:Z 

(a) ^fi:^^3:^7t^«:;/^c7>^^^*«>^)<QS§l$tL'5^•C, TIE 
( i ) 5i';izift^-'$iA<iSS -X''x^«v::^/|j?T'^ 

i/ij?-eqft5i-r^o. 

(iv) LLS3!»<fi|fflqF^lZ$tL^, 

(v) :^;izls/)<z±:^-^±^r^o 

(a) ^?iR^A<RV^Bir4&f?Ox;ua>±;^-^^13!»t- 
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(b) LLSA<{$fflBitg(c$ti. -^m^mm^^i^tsti 

(c) ;lftf*?b<^tti$tL, $>^U^(^Z-AsplS*(Cii-r 

(d) ^^7.^jut<. ^^mm^^tlfzz^^{^Lmtz 

(e) ^^^tji^mm^m:$^(Dmi;$m<^^\^^^'^ 
(ii) v'j>i;A< '•x'-ii I ^iis Tu\/fpv^&m 

(iv) LLS;!)<^g!fflT^lz$+t^o 

(b) ^?iziA?&^Rv^jx'<'v hl^<nRtai^^-^TRr 
(c) ly*) :yVt<.^Wif^^m:^y^'y^<y'^mm 
(d) ^;iZtt7!)<ZJ::^{aa-^Ji#r^o 

3fe^i>;^^A284)!i<, «l8aT?£f U < Ift^ LfcX<r vi- 
^ 2 56 <^ t>'5fe Jf^liij ^ X 7^ A 248 1 C Ec? L r T IS t7> <^ II 

2. ;S[B^B298cDiS^tfeS^lfiS-r^o 

3. PMT308<7)f<l^#^^^-r^. . 

4. 5>:/286(7)5iS[* '>V-^*®A^«E>/<~>4*^I-1S:^ 

D. ::f^>':7BS«5t;v^->y>xji«s (i>i«y^ra3i4) 

FPIA5t^vAirA284li;:>JLN-C, |triai(OX^i;i-^256 

^3 cfc a'Tt^fiiP V X A248I cjs u r TiecD c <h $ |g 



1.7K^®3t(::cfc^§te[$ii|«y^H342l::^:>tcorlI^ 
2. ;'SB^298(Dt^^l$MiH15t(ca»*1±. afiy fl#W246 

4. 0SP254A<, ^ihmnv<D^m t ^ > :^286-C(D?^^ ^ 
ttlS^r-SCitUcfeor, PMT3087!)>^,CD7'-< v^^Hb^-ih 

1. 0SP254*r<, ©^SfelSj tj ffi* SBtST^ lzCPU255-w 

2. ^>3^286(7)^JS^1SM$-y:. v^—ttSUM-ro 

2. ^&»?»Jc7)^S«)t^^j:qft?lo 

(iii) "n"^J?fB^^#0, 
(Iv) ^j*#A«BflC'5o 

3. gtJto;tCD«ift?l 

(i) ^;i,Ri^mmmz (ihm) ^jl)\^(o±,:^-^ 

(ii) LLSA<{g!fflDl^lz$;K. ^3^^;"ai*A<^a3 $ 

(Iii) 3S1*A<^£ii$n. fe^lMiZ-AsplS^lCil 
-r-S (5?£^A<l^tli^ttfci:i5S$4x^) ^"C?, 53^;±Z^ 

(iv) i^X^AA<. 5Stt:*<^£tJ$HfrZ^$iiSi: 

itfe$ti-5 (^-^^J:^*la7^^<#^5EL^d:L^ii^. aa3{)<4>Jl:^ 

(v) i^^^t^\KfSsLm<Dt^m%t<^BL^\^^^^X. T 

( 1 ) ^^izift^-^A^jSjg "X'';z.7^-y 7^/iJ?r' 

(4) LLS75)<l$fflTH^(C$tT.^o 

(5) ^;iZlfi;!)<Z±:^iiS--±^-r^o 

4. h U— y-COOR^I 
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(b) i^^R^my^mz (su—y-) •^xiK;)±^ 

(e) '>Xt-A/)<. 5^(*;b<^lltli$tLfrz;i5$iiS<t Z 
(ii) v'J>v;b< -X"!/ l^iSS "X"// l/«?-ei!ft5l 

(V) LLSA<<£ffl^^tC$H'&a 

(vi) ^,^ZlS;!)<ZJb:^(ia'N^±^-r -So 

(c) jjS{*/}<^^tii$tt, aD^twiz-Aspfgi^iciir 

(d) •>Ai^AA<. 35i*/)<^£il$nt-z;^$(ia<i:Z 

(e) £^^nir^&^,^J^^;*:<7>fg«:|9/)<i!ft?|$H^^-C 
(1) ^}^zm^^-^f)<^m -X''X^-y:f/«?T'^ 

(4) LLSA<fi^ffiqFHgl-$tL-5« 

(5) 57^;iZ^;?><Z Jt:^(iM^±^f 

6. ^mm^m^y^ h i^—^y^JSLihmny^Kisiimy^mm 



(b) ^;^Zlft3!l<RV^:r^'V h^?9a)Qt^±i^ia-^TK'r 
(c) v'J>ix/i<. K U—t^//i&ai1^J 

(d) ^^z^t<z±y3{fLm^±^r^o 

378) 

^ly^zL^—iysZy^-f^t^mTT^tmrnz^ FPIA 

3. PMT308<D^«|^#^ ^^-r -So 

4. ^ > 3f286<7>?ilS* >••7-ttl^/)^ / <— 

FPlA3fe^vX7^A284tt;^t^r', ^Jtri$a>X^ vil-^2 
56^5 cfc 0:3fe^$«W'>X7^A248lriSS Ur TIS<7) C t ^ 

2. iSB^298(D4^S^MiE<S5tira^$i±, iil«y^PBl246 

3. MiE®3felc ^ * filli y »PBl348lct3fc o X 

4. 0SP254A<. ^i^mnx<D^f§Lt^iyzf2Bex<D^m^ 

hblSl-r -& C t o PMT308 «b (D -< v ^ MtT-T 

1 . 0SP254*^ ^^^SEIS ^) m^Umv # ^ ck 5 l::CPU255'v 

2. CPU255$fi!fflL-C, NET^S (I) <t, ^^Pffl^lnJ^ 

Lr^jE^nfcsuii5t (mP) A<®:ai$n, 

3. ^>:/286(D^Jt^i£M$-yr, '>^-ttSi::M^o 
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3. Rwmm^^^izm^^ir^^o {z^^mmotfiit<\^H. 
2,mmm<-^\zrj:'ox^^). ^mm. HiEimmm. m 

K o r 1$ S ^ Y ct: i>':^ ;u— tr ;u(ia ^ IS^J-r ^ o 

C. li©l(D^3)t 

(a) 3.— liS^^^D— K»j A h^/t-vX 



(b) :i— iff*. Um^mz}^^). fe^C>li:>Xi^A 

(a) tfA<^^UX h-e, ^:*:^a<-<#-fey;^ 
> KiDfccfct;(iSS-§•$gir- 
(c) 3.— »fA<jS^«:*:$jfili«i|xm^i-:^A^^S* 

(d) •b^*>>h;!)<a:*:^;u— b;upfejlcB£a^H^« 

(e) fil5fcA<SA$n/=Ct/)<^«fStl::^$tti)o 

( f ) i^mimnt^i^u^m. mtm^u. ^lE^uts, 

(g) 4S*:^/u— tr;uA<-b^y :^h$-try>>KS5»J 
l$liyS^a^-C[Hl*s$i±'5>, 

(h) 5^:^i+A<-l2^'> > h^^^ilEciS'IJ'So 

3. (/<-3-KM^a» -^jfe^i-^f^^fflf ^it^. 

h(2i:air-;^^3.-:?$gA-r'& (aflUco^ 

(b) m^^^^r^zitt<'s\mx^^:ztt<f^m\ 

(c) 5i^«ftt3!)<-b</'>>h^-t:^>>hl$SiJ^^^a 

^■r^o ^:$:U^Lr*^$Hfc#aail*»l>«?I^Ayix 

V. ^ffi^. MUP) , vAi^A'S31, Um^^Tthtz 
tf><D:^:*:8#^B^ A^^^ -e if 5 A^^g-r ^ o 

(b) vx^Aii. ^^'j:^ h±<7)ijt®^(DKiE^f-ii 
)IS#A<S^ ^ *i -5 <f 5 A>^lE"r ^ o 

(c) 't^x<r>UM^^t<%tz-^^xi^ii^^. ia» 

(d) iSfc$ttrt^'Si^ias^iH4^A<fe^ii'&. ^<D^ 

2. 35'5)IitS^;!)^A<r':x:L— 'J >-:7*$n'5i:. vX^^AIi-^ 

ife sa ^ A ^ a — » J > y L j= 5 1 r -5 o 

3. 3K^:*^mco'r'<t:<Diss^/)<^'V7^-< x/^tt'St, v 
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z^^jri^imizm^) o 

(a) ^:$:(7)ilft?| 

( i ) i/u >i^f3^^^ -x> I "x-zi i/«?-e 

(iv) ^)±zt^t<z-LLs^m^Tm-r^o 

(v) LLS/)<{5!.ffipJg£[z$tL, ^S(?DR)t;«^A<:^£l3 
-r-S (3St(*A<^ai$H/ri:<5S$ni>) ^i'SZ^ 

^ti. umm^tmn^jy^hiz^^tt^y o 

(1) :H^;iZl^^-^A<ilS "X''Xt^*:/3^/«?T' 

(2) i>U>v;b< "X-ju I $iiJg "X"x/l/|j?-eqR 

(3) LLSA<^^$tt. 3fP-3fA<^/£;-Si*(^lc 

(4) LLS/)<fi&ffl^^tz$n^o 

(5) ^}±z^f3<z^ ^)7i^lm^±m'r^o 

(.7) ^;iZia;?)<RV*l:*:'!7x;H*!CDql:tl3{aS'^T 



(9) ^)izmt<z^ *)7iiLm^±^^ho 

(b) :^a-~rfcD^.^^t 
Vn-:?A<, 7^^t<f:i:<tshJ:'o\z^;^^ti^o ^-j 

>^'mmtsi^m^^<Dmy3V(r>^;t7^Wi<D'^\zit- 

(2) $i^jizift/i<0i^Jt$5^igej^(Da^?tf{ia-.T 

(3) ^i^^A^ ^'^Zfah::iMzm^^Mzm 

(4) .^;^#A<P^C^o 

(ii) ^liZ^f)<Z<?^J7i^Lm^±mr^. 

(iii) :/a-:?coM^{|i|A<,^,^3?tL'5o 

(1) ^)±R^t}<m^i3 -jzf<7)±y5^^W}'r^. . 

(2) 5^;iZl6;!)<^;t:'3 ::^F^a)SW/cf(iS-^T 
Pa1f£(tlia<o 

(4) ^}^m<mc^. 

(a) a«t^<Di»?i (Sftii^ii, M.^nlimtJim^um 
ti:(Dx. mn^mmr^tzMz^ rv^>^3.><— va > 

(ii) ^;iRmf}^^m^^-j<7'p<D^m^um7nh)\^ 

(iii) 5i^;iZ«iA<Z±:^<iS-vTK-r-5o 

(iv) ^;±Z^f}<Z-lLS{^Lm^Tn^^o 

(v) LLSA<fl&ffiDi^|c^H. 3K^<Z)^;*«i*:;!)<1^as 
^ iC I ^ 3tC L ^ C i: 5t IS $ • 

(vi) ^ti^t^^th^H. $)^lMiZ-AspPS^(z^ 
(5?£t*7b<^ai$:Ktzi:i5:t$n^) ^V. ^^;iZ^ 

(vii) iy^irJxt<. ^^^t<^th^Mzzm^i^m: 

t ZM^y^m^—y)l^tlzmr5l^X'yj:)\.^<Di^p^(D 
(-h5^?ti:i*liA<#^L>:i:i^m^, li^;b<4'ih 
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(x) ^;iz$fi7i<z>5' ur{iS--±^-r^o 

(xlii) ^x«J >vA<«fclil^ "X"// I ^ilS "X";/!/ 

(b) zfa—y<D'^m^ 

S) 

(iv) 5i-;iZ$4/)<Z-LLS<ia-vT^-r€»o 

(v) LLS/)<^m^figlC$tt. 3K«E<D^j«{*7!)<^ai 

(vi) 3g(*/)<^ti5^tt. a5>^lMiZ-AsplS^lZiI 
(vil) i>Xi^AA<. SS^A<<||tii^tt/-rZS$tirS 

^ zS$/«:ai^— 3^;u<l:frS-:5l^-Ct7x^u4'a)i$<*<7) 
H-^^:i:<*«;?)<Ox;Hz??^5"r'5i|S^. q&?l •>-->r >X*< 

(1) 5J^;'±Zl6^-'5iA<ilJg **X''XiP-y://«?-e 

(2) vU>vA< "X";/ I ifilS "X"// l/tJ?r'ilR 

(3) LLSA<|$S$tL. zra-zft<^t£m{!^[^\z 



(x) ^;iZl6;!)<Z^»J7(ia-s±#r^. 

(xi) »;*iR$i)!i<RVaai'!7x;KD±:;^-«^»f&-r-6o 

(xii) ^^z^mMum^^JLjbmcDotth&^-^T 

(xiii) v'j>v?;!)<^fi«: "X"// I 'Tul/ 

(xiv) ^^ZUti<Z<? *JTi^LS^±m'rh^ 
(b) 3fP-::rcD^^i* 

3^a-3fA<l5l/, mess («*cD^^y7^-r >^) 

( a ) Rvi^ffiiw o X )\.ti<mmm^ v'f^x/^^T—iy 

RV^ ;u— tr >u/)<l51lc"r ^ o 

(b) mAt^mm "x-^ i -T/iimxmmm 

F. 5aSfIi|t--C7)RV<D^i2| 

2. ISiill A<^5ilx V 3 >lzS5iJ-r i» ck 3 ;u 

4. ^i§^«|R$4;!)<RV^oA^^, ^3S«i«rti::?l^i&t;o 

5. Rytmmf) ;u— t ;u±<D^<iSlcfi5iJ'r ck 3 Iwi^i^ 

B. m 1 <D^}i,7^Wi (^ia^/^:$:c7)SC5) 

(a) RV/)<^;iX^— i/^>^::*'5c^:3lr«^lS*;U— 
'tz;^A<@!e^'5a 

(b) vU>v*<^St "X"// I -X";/ l/«?T'«iR 

(c) ^;*iR|6A<RV$i«^'!7x;KD±:^-^^l&-r^o 

(d) ^;izitt*<RV|gffiMt7x;K7)±:^a)zJ::^(iS 

(e) :^;£Z^/»<Z-LLSiiS->^TI^-r^o 

(f) LLs*<fiifflBi^iz^tL. m^<Dmmm<tkth^ 

(g) ;li£<*/)<l$di$n. ^^l^liZ-AspPg^izil-r 
-5 (3iEi*A<«iai$Hfct^S$tL*) ^;iZ^A< 

(h) vXt^AA<, ;7fti*/)<^a3$ttfcz;^${igi:Z 
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(2) •>«J>v/i< "X"// I •*X''|il/«?rqRfl 

(k) LLSA<^5!ffl:rsg(::$H^o 

(a) ^)iR$At<Rm:^'^T,)i.(0±y3^^W^r^. 

(b) 5^';$Z^/)<Z-LLS<iS-vT^-rSo 

(c) LLS;!)<^ffl^ggiz$tt. m^(Dm^m<^ih^ 

(d) 5fL«:A<^a3$tt. fc'^bl^li2-AsplS^rrii-r 

(e) v;^T-2sA<, ;'^t<*7!)<<fli±l$tt/rZ;g5${iMi: Z 

(f) iii^mum:^<7ym^mnf)m^\^H^^v. tibo) 

(g) LLSA<^$s^tL. 3^a-:?^<^f£-ai*j>9ir:fcs 

(h) LLS*^{£ffl:FB&ir$H'5o 

( i ) ;^^zm<z±y^j^Lmi->^±$t•rho 

(a) ^J'j'iZlttAW-f >^a.'<— V3 V^^xJUJ^CDltt 

(b) vg>i;A^ mmmm^^xsm:^ "x> i-s 
iis "x^/ii/u^T'ttttj-r^, 

(c) 5^'JlZ^;()<Z^'JT(aS-^±^-r^o 

2. K 7 Kr ^ (1^ $ ^ r :b tz ;n:: ^ -> 



D. m 2 (Sf^jl^^^c;)^ h 'J ^ X-^CD^ 

iSI) 

1 . 7^ T ^ ;K7)ti^lcj2; i:r a^- V 3 >'$r 

2. ^^^(DqS^^I 

(b) v'J>i;3b<^m -X-// I *iSa -X-Af 

(c) ^^R$^mmmm'^xj\.(r>±y5^^mr^. 

(d) ^jizift36<z±:^{4a->^TK-r'5o 

(0) ^;$Zl67b<Z~LLS^M--T^-r'5o 

(g) ^x.i^t<mih^^. fe'5)t^(iz-Asppg^^cilr 

(h) zy7.irL.t<. yfSi*;b<<^d3 ^ tt/c Z ^^{^Mi: Z 
$+t^ (+^?'cf«:^A<?^^iL>ii:L>:^^. I4lg|;b<4'ih$ 

(1) :B'.^z»^-^A<ilJt "-fT^^vZ^y^xn 

(2) v'J>v)!)< "X"// r^iSa '•X''//l/tJ?-ei!R?! 

(k) LLSA<i$ffl^6glc$;K-5p 

( 1 ) ^^z^t<z±.'n^m.^±,m-^^^ 

3. SCc;;I^1^<Di&?l 

(a) ^;iRli3!i<RV>r >^3.^— i>3>Ox;K7)±:^ 

(b) :H';iZ^/)<Z-LLS(4S-^TK-r'&o 

(c) LLSA<{$ffiDr^iz$*i,, m,^<r>fh^^t^^\h^ 

(d) ;j?[i*A<^tli$tL. 55^lMiZ-AspISfft(cii-r 
^ (;Ttt^/)<lttli^H/'-<t<5^$tt^) ^T', :H';i2ifi/)^ 

(e) v;^7^AA<, 5S(*>t»<^a5$ttf-Z^$<^iS<S:Z 
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(f) !^^m^s:j^iZ}R^^(D^»»tm^{^ti^^v. 

T IS <D C t A < (5) ^ I c t3 4x • 

(2) v'j>vA< "x-Ai I ^iss '•x-'/i i/»-ei&?i 

(g) LLSA<^^$n. :/D— :?;!)<*fi3t«:i^5ir&^ 

(h) LLSA<ffiffl:!=^lz$tL'&o 

(a) TSECDCtli. JKfJ;;1^1^a)i!R?l (JiiS) tm 

(i) h 'J *v h'j •yi>5^';'i;^T— v3 

(ii) ^;iR$6/)<MEIA:b— h'J (-7h»J<y^ 

(iv) i^'J>vA<SfE:;*g^14!i -X-/i I "X"// 
l/«^X*I±til-r^o 

^^r*. vxi^A*< "x-fj.^fiitiis-r^, 

(a) ^^^):yiytmmm '^rn \ -x"/ii/i3?-e 

(b) ^iiZi&/)<2^»J7'(ia--Ji^r'&o 

1 - :7 r -< ;k7)IS^ iznc; c r > ^ 3. V 3 > ^ ^ 
2. ^^^(D^m 

(b) -^'JVv/i^^Sl "X"// I '•X'iil/fjJr-qft 

(c) ^;iR«i3!»<RViilsii c^&i*) Ox;ko±:*-^ 

(d) ^A)i.Z^i3<Z±y^{^Lm.-^Tmr^o 

(e) LLSA<<$fflBI^tC$tl\ iaSCORFf ;«i*A<^^ai $ 

(f) ;7it{:|^A<lliaJ$H. ^^l^^iZ-Asp®Wl^iif 
-5 (;75l*/)<^tii^tvfr<!:{5S^tL'&) ^V. :^^;iZliA< 



(g) vX7^AA<. 3S»:/)<«ltii$ttfrZai$(iSt 2 

( j ) iist<mmT-mz:$^ti^. 

(k) ^;iZlfi/)<Z^»JT{iS->^-t^'r^« 

3. ^SttrOttdS (l^^fClltT^Ftt^) 

(a) hU »:/vA<:^— h'J -i/v^i-^iXTP— v3> 

Cb) ^;iR|fi/)<:^- h'J *:/v (^h'j'V<7X) a® 

(c) ^;iZ|4/)<7 h'J »>^XJy:tli{3iS-^T^^'S)« 

(d) v'J>vA<^&i* "X"// I SilJg "X-zil/^^T- 

(e) 5i^;'iZl6;?)<Z>:7 UTiiM-^^ift-r-So 

^T? "X''$j?t£rtt#Oo 

1 . TI2<D C t *<I^B#IC|5?T $ ti* . 

(a) ^iiS;5)<^ii7.7^-v3>lr3|5'5c*:5lz«iS:^ 

(b) ^i2fe*imott/)<tell*;u— t;i/-^i^fai-r^o 

4. RV;f)<^^«3^IHzff LiZi^tl^o 

va — ^256fcJ:l>'3t^*«)^'>X7^A248lCfc;^LrTfe 
1 . 8tt :b ;u— -tr ;u64/)<^ a. ^ h 68 ^ BEIS y ;!)< r- ^ -5 J: 
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2. pm3iA<Dmm^Wi^r^. 

3 . 7 > 3f 3 64 <D ^ Jg S -> -7 — 4* S b / > 1* ^ I z :<t 

1. h'J v/)<7 H 'J ^>^X;jfej^Xi^— va ^ic^-S 

2. 3? T >r - h U v<D;5fe;f ffllcm^ ^ tt/cf 

(a) m^^ntzm\mmm "x^ii/ i $50/i i -y--<^ 

(b) "n-«?/£lt1#Oo 

1. MUPcDttfcti 

3. -n''fj?/-flt?#o« 

^ V X A248 1 Z Cc;^ L r TI2<D ift ^ l5^T-r 

y ;!)<PMT374fC cfcon^aj^ti-So 

2. a^cD-;:feS!ISiy^pgt<^-;^gEI5y^,-^ 

3. 0SP254 A< . ^^^366 VCD §^ Jg t ^ :^ ::^364 CD ^ it ^ 
tiC^t^Ztiz^-oX. PMT3743!)^b<D7^-f V^MtTi- 

filj ) o 

^ tLT I ^ I ^ <t ^ trt^ ^ ) 

1. — h y s;/)<x vx ^ ^ Ai^— 3 

2. xvx^^/)<tlEaLr^-h'J v$^ii1*l^lSlcA 

m26gi. m27s, m28i5iic:ip'ro mzsmizit^ -f^^mco 

FPIA->->r>;^1420;b<7F$Hri^^o XT^-yT/lTr. 5^ 



P^v>|^^^ (TBP) 1424lr|g^Lf-T4A<T4 
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